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Introducing Ultracal. A new 
standard in tube feeding with 
a blend of oat and soy fiber. 
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We're serving up what we believe is the ultimate 
isotonic tube feeding. Ultracal. The only tube 
feeding with a unique, dualsource of dietary fiber 
which more closely simulates a normal diet and 
helps to normalize patients’ bowel function. This 
dual fiber formulation even flows more freely than 
single source fiber formulas to prevent clogging of 
tubes and to enhance tube administration. 

Ultracal meets the recommendation of an FDA- 
appointed Expert Panel on Dietary Fiber by providing 
13.6 grams of dietary fiber per 1000 Cal* 

But there's more to Ultracal than just fiber. There's 


* Life Sciences Research Office, Federation of American Societies of Experimental Biology: 
Physiological Effects and Health Consequences of Dietary Fiber. Washington, DC: Center for 
Food Safety and Applied Nutrition, Food and Drug Administration, Department of Health and 
Human Services, 1987. 

* * Jevity is a registered trademark of Ross Laboratories. 


100% of U.S. RDAs for vitamins, minerals and 
protein (from 100% caseinates) in just 1,250 Calories 
(fewer calories than Jevity9).* * And Ultracal supplies 
added ultra-trace minerals, plus taurine and 
carnitine, for more complete nutrition. 

For more information about Ultracal, or any 
other Mead Johnson Enteral Nutritionals, call 
1-800-892-9201. 


Mead [irem 


ENTERAL NUTRITIONALS 
Mead Johnson Nutritional Group 
x A Bristol-Myers Squibb Company 
Evansville, Indiana 47721 USA 


75 YEARS OF CATERING TO YOUR PATIENTS’ 
NUTRITIONAL NEEDS. 
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FOR BECONASE 


Unlike antihistamines, BECONASE acts directly on the 
in lammatory component, providing your allergy patient with 
symptomatic relief of seasonal and perennial rhinitis. 

More effective than astemizole for nasal symptoms; more 
effective than terfenadine for breakthrough nasal symptoms 
on high pollen count days? 

Safety established for long-term use?’ 

For more information on the use of BECONASE for the 
relief of seasonal and perennial rhinitis, dial 1-800-334-0089 
“Monday through Friday, 8AM to 4:30PM, EST). 


BECONASE INHALATION AEROSOL 


= (E501 OMETHASONE DIPROPIONATE, USP) 


(BEC AVAILABLE: AQ 
NASAL SPRAY 004295 
(BECLOMETHASONE DIPROPIONATE MONOHYDRATE) 
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*In two out of four measures of nasal symptoms, P « 0.01. 
t See WARNINGS and PRECAUTIONS in Brief Summary of Prescribing Information on next page. {Calculated on the dried basis 


Please consult Brief Summary of Prescribing Information on next page. 
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Batanase" inhalation Aerosa! BRIEF SUMMARY 
[beclomethasone dipropionate, USP} 

‘ot Nasal inhalation Only 

Beconase AQ" Nasal Spray, 6.042%* 

/ (beclomethasone dipropionate, manahydrate) 

> "Calculated on the dried basis. For intranasal Use Only. 





SHAKE WELL BEFORE USE. 





The foliowing is a brief summary only Before prescribing, see complete prescribing information in Beconase* 
: Inhalation Agrosoi and Beconase AQE Nasal Spray product labeling. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of either preparation contraindicates its use. 


WARNINGS: The repiacement of a systemic corticosteroid with Beconase® Inhalation Aerosol or Beconase AQ* 
| Nasal Spray can be accompanied by signs of adrenal insufficiency, l 
O Careful attention must be given when patients previousty treated for prolonged penods with systemic cortico- 
Sterbids are transferred to Beconase inhalation Aerosol or Beconase AQ Nasal Spray. This is particularly important 
in those patients who have associated asthma pr other chinical conditions where tao rapid a decrease m systemic 
- torticosterdids may cause a severe exacerbation of their symptoms. 
no. Studies have shown that the combined administration of alternate- day prednisone systemic treatment and 
“Ofaliy inhaled beclomethasone increases the bkelihood of hypothalamic-pituitary-adrenal (NPA) suppression 
compared to a therapeutic dose of either one alone. Therefore, Beconase inhalation Aerosol and Beconase AG 
Nara pory treatment should be used with caution in patients already on aiternate-day prednisane regimens for 
any disease. 
. IL recommended doses af intranasal beclomethasone are exceeded or i individuals are particularly sensitive of 
predisposed by virtue of recent systemic steroid lherapy, symptoms of hypercorticism may occur, mciuding very 
, fate cases of menstrual irregularities. acneiform lesions, and coshingoid features, If such changes occur, Heconase 
-inhalation Aerosol and Beconase AQ Nasal Spray should be discontinued siowly consistent with accepted proce- 
dures for discontinuing oral steroid therapy 


. PRECAUTIONS: General: During withdrawal from oral steroids, some patients may expenence symptoms of 
withdrawal, eq. joint and/or muscular pam, lassitude, and depression. 
. Rarely immediate hypersensitivity reactions may occur after the intranasal administration of beciamethasone. 
o Extremely rare instances of wheezing, nasal septum perforation, and mereased intraocular pressure have been 
~ feported foliowing the intranasal application of aerosolized corticosteroids. Although these have not been 
. observed in clinical trials with Becorase AQS Nasal Spray, vigilance should be maintained. 
^. inclincai studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and phatynx with Candida albicans has occurred only rarely. When such an infection 
.. üeyelops, it may require treatment with appropriate local therapy o! discontinuation of treatment with Beconase* 
inhiatation Aerosol or Beconase AQ Nasal Spray. 
if persistent nasopharyngeal irtafion occurs. it may be an indication for stopping Beconase AQ Nasal Spray 
Beciomethasone dipropionate is absorbed into the circulation. Use of excessive doses of Beconase inhalation 
Aetosol or Beconase AQ Nasa! Spray may suppress HPA function 
Beconase inhalation Aerosol and Beconase AQ Nasal Spray should be used with caution. i at all in patients with 
attive or quiescent tuberculous infections of the respiratory tract; untreated fungal, bacterial. or systeme viral 
infections: or ocular herpes simplex 
For either preparation to be effective in the treatment of nasal polyps, the aerosol of spray must be able to enter 
the nose, Therefore, treatment of nasal polyps with these preparations should be considered adjunctive therapy 
to Surgical removal and/or the use of other medications that will permit effective penetration of these preparations 
into the nose. Nasai polyps may recur after any form of treatment. 
: As with any long-term treatment, patients using Beconase inhalation Aerosa or Beconase AQ Nasal Spray aver 
“several months or longer should be examined periodically for possible changes in the nasal mucosa 
Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
gasal septal uicers, nasal surgery or trauma should not use a nasal corticasteraid until healing has occurred 
Although systemic etlects have been minimal with recommended doses, this potential increases with excessive 
doses. Therefore, larger than recommended doses of Beconase inhalation Aerosol and Beconase AQ Nasal Spray 
Should be avoided 
2, ~ information for Patients: Patients being treated with Beconase Inhalation Aerosol or Beconase AG Nasal Spray 
«Should receive the following information and instructions. This information is intended to aix in the safe and effec- 
tive use of medication. itis not a disclosure of all possible adverse or intanded effects. Patients should use these 
“preparations at regular intervals since their effectiveness depends on their regular use. The patient should take 
jhe madication as dvected. Hos not acutely effective, and the prescribed dosage should not be increased. Instead, 
jasal vasoconstrictors or oral antihistamines may be needed until the effects of Beconase Inhaiation Aerosol of 
Beconase AQS (beclomethasone diprapionate, monohydrate) Nasal Spray are fully manifested One to two weeks 
may pass belore fuli relief is obtained. The patient should contact tw docter it symptoms do not improve, or d'the 
condition worsens, or if sneezing or nasal irritation occurs. For the proper use of either unit and to attain maximum 
improvement, the patient should read and foliow carefully the patients instructions section of the package insert. 
Carcinogenesis, Mutagenesis, impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
uthaiation and 82 weeks by the ora! route, resulted in no evidence of carcinagenic activity. Mutagenic studies have 
not been performed. ` 
impairment of fertility as evidenced by inhibition of the estrous cycle i dogs, was observed fodiowing treatment 
by the oral route. No inhibition of the estrous cycie in dogs was seen following treatment with beclomethasone 
diptopionate by the inhalation route. 
Pregnancy: Teralogenic Effects: Pregnancy Category C: Like other corticoids, parenteral (subcutaneous) becia- 
methasone diprapionate has been shown to be teratogenic and embryoccalin the mouse and rabbit when given 
in doses approximately ten times the human dose. In these studies, beclomethasone was found to produce fetal 
resorption, cleft patate, agnathia. rmicrastomia, absence of tongue. delayed assification, and agenesas of the 
thymus. No teratogenic or embryocidai effects have been seen in the rat when beclomethasone Dipropionate was 
administered by inhalation at ten times the human dose or orally at LOGO times the human dose. There are no 
adequate and well-controlled studies in pregnant women Beciomethasone dipropionate should be used during 
pregnancy only if the potential benefit jostifies the potential nsk to the fetus. 
Nonteratagenic Effects: Hypoadrenalism may occur in infants bern of mothers receiving corticosteroids dunng 
pregnancy. Such infants should be caretfuity observed 
Nursing Mothers: itis not known whether beclomethasone dipropionate «s excreted in human mil Because other 
corticosteroids are excreted in human milk, caution should be exercised when Beconase (beclomethasone dipra- 
pionate, USP} inhalation Aerosol or Beconase AQ Nasal Spray is administered to nursing women. 
Pediatric Use: Safety and effectiveness in children below 6 years of age have not been established 


ADVERSE REACTIONS: in generai, side effects in chmeal studies with both preparations have been pamarily 
associated with irritation of the nasal mucous membranes 

Extremely rare instances of wheezing. nasal septum perforation, and increased intraocular pressure have been 
teported following the intranasal administration of aerosolized corticosteroids (see PRECAUTIONS). 

Rare cases of immediate and delayed hypersensitivity reactions including urticaria, angioedema, rash, and 
bronchospasm, have heen reported following the oral and intranasal! inhatetion and administration of 
beclomethasone 

Beconase* Inhaiation Aerosol: Adverse reactions reported in controliec clinical trials and long term open 
studies are described beiow Sensations of imtation and burning in the nose (11 per 100 patients following the use 
of Beconase inhalation Aerasol have been reported. Also, occasional sneezing attacks (10 per 100 adult patents) 
have occurred immediately following the use af the intranasal inhaler This symptom may be more common in 
children. Rhinorrhea may occur occasionally (f per 100 patients). 

Localized infections n! the nose and pharynx with C albicans have occurred rarely (see PRECALITIONS). 

Transient episodes of epistaxis have been reported in 2 per 100 patients. Ulceration of the nasal mucosa has 
been reported rarely. 

Systemic corticosteroid side effects were not reported during controied chmical tríals. H recommended doses 
are &xceeded, however, arit individuals are particularly sensitive, symptoms of hypercorticism, ie, Custung s 
syndrome, could occur 

Beconase AG* Nasal Spray: Adverse reactions reported in controlled elmeal trais and open studies are 
described below. 

Mild nasopharyngeal irritation has been reported in up te 24% of patients treated, including occasional sneezing 
attacks (about 459) occurring immediately following use of the spray. In patents experiencing these symptoms, 
none had t6 discontinue treatment, The incidence of transient iendtaton and sneezing was approximately the same 
in the group of patients who received piacebo in these studies, implying that these complaints may be related to 

' vehicle components of the formulation. 

‘Fewer than 5 per 100 patients reported headache, nausea, of hghtheacedness. Fewer than 3 ger 100 natients 

teported nasal stuffiness. nosebleeds, rhinorrhea, or tearing eyes 





OVERDOSAGE: information concerning possible overdosage and its treatment appears in the full presenting 
information. RB2. 1006 March 1985 
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NEW YORK EYE & EAR INFIRMARY 
INSTITUTE FOR CONTINUING MEDICAL EDUCATION 


announces a 


BASE OF SKULL DISSECTION COURSE 
November 15-17, 1990 


GUEST FACULTY: Malcolm D. Graham, M.D., Michigan Ear Institute 
Course Director: Christopher J. Linstrom, M.D., Director Neuroto:ogy, 
New York Eye & Ear Infirmary 


f TOPICS 
 Translabyrinthine approach to the I.A.C. 
Middle Fossa Approach to the 1.AC. 
Endolymphatic Sac Decompression and Shunting 
Total Facial Nerve Decompression 
Transmastoid Labyrinthectomy 


This course will enable the otolaryngologist/otologist to learn or ref- 


resh his/her operative skills in otoneurologic temporal bone surgery. 
Stress will be placed on transmastoid middle cranial fossa approaches 
to the internal auditory canal. Emphasis will be placed on "hands-on" 
laboratory dissection for patients with dizziness, facial paralysis o ret- 
rocochlear lesions. 


REGISTRATION 

Tuition Fee: 

$825.00 Enrollment Limited 
Category ! CME credits 24 


Contact: Arthur Tortorelli, 
Technical Director 

Temporal Bone Lab 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) 979-4196 


FACULTY 

Christopher J. Linstrom, M.D. 
Jed Kwartler, M.D., Director, 
Neurotology, Newark Eye & 
Ear Infirmary 


DIRECTOR, 
TEMPORAL BONE LABORATORY 
EMMETT E. CAMPBELL, M.D, 





p Dartmouth-Hitchcock Medical Center 


October 4, 5 & 6, 1990 


The Hanover Inn at Dartmouth College 
Hanover, New Hampshire 


HEAD AND NECK SURGERY 


1990. 
New approaches and techniques, advances 
and | 
controversies in the field 


sponsored by 
Section of Otolaryngology- 


Head and Neck Surgery 
Dartmouth-Hitchcock Medical Center 


^v 


faculty include 
Charles W. Cummings, Jack L. Gluckman, 
Richard E. Hayden, William R. Panje, 
Bruce W. Pearson, Harvey M. Tucker 


For more information contact: 
Office of Continuing Education 
in the Health Sciences 
Dartmouth-Hitchcock Medical Center 
Hanover, N.H. 03756 Tel. (603)646-5744 





In bacterial sinusitis... 
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iE NTIN 


a —-Omoxcin/ciawuionate potassium 


First time, first-line for clinical certainty 


© 1990, Beecham Laboratories 


Please see brief summary of prescribing information on adjacent page. 
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d Usage - AUGMENTIN i is indicated in the treatment of infections 
suscep le strains of the designated organisms in the conditions 


wee Respitatory Infections caused by DUM aa strains of 
Hemophilus influenzae and Branhametia catatrbalis. 
Otitis Media caused by fa -Jactamase-producing strains of Hemophilus 
ifluenzae arid ieu cl a calarthalis. 
dnusitis caused by B- -lactamase-producing strains cl Hemophilus influenzae 
and Branhamelia catarrhalis. 
inan Skin Stricture infections caused by 3-lactamase-producing strains 
Staiyococcus. aureus, E. coli, asd Klebstella spp. 
ty Tract infections caused di jB-lactamase-producing strains of E coli. 
ebsiella sop. and Enterobacter spo. 
UGMENTIN is indicated aon. for the conditions listed above. infections 
ampicillin susceptible organisms are also amenable to AUGMENTIN 
ue tc its amoxicillin content. Therefore, mixed infections caused by 
iti hart organisms arid p-lactamase-producing organisms suscep- 
GME TIN should not require the addition of another antibiotic 
dol "Studies. to determine the Causative organisms and their suscepti- 
K AENTIN. “should be. performed together with any indicated surgical 


ie | ine instituted prior to obtaining the results from bacteriological 
o ger to determine the causative organisms and their suscepti- 
A ENTIN. when there is reason to believe the infection may involve 
Cee 'actamase producing organisms listed above. Once the results are 
1, thetapy s y E a) usted, if appropriate. 
aee TAS dale iC reactions toan icillin is a contraindication. 
WARNINGS: SERIOUS ) AND O CASIONALLY E TAL HYPERSENSITIVITY 
APHYLAGTONID) R uer HAVE BEEN RE EPORTED IN IN. PATIENTS ON 
LL THERAPY ALTHOUGH ANAPHYLAXIS IS MORE CREQUENT FOL- 
NG.PARENTERA | THERAPY IT HA 8 COURRE T N PATIENTS ON ORAL 
ILLINS. THESE REAC CTIONS vin ORE LIKELY TO OCCUR IN Aet 
LS WITH A-HISTORY OF PENICILLIN HYPERSENSIT IVITY A Ne A HiS- 
10 ‘OF SENSITIVITY E MULTIPLE ALLERGENS. THERE HAVE. BEEN REPORTS 
F PEU AMIER A HISTORY OF PERCL EON HYPERSENSITIVITY WHO 
EXPERIENCED: SEVERE REACTIONS N TREATED WITH CEPHALO- 
SPORINS. BEFORE INITIATING THERAPY Wii ANY PENICILLIN, CAREFUL 
QUIRY SHOULD BE MADE CONCERNING PREVIQUS HYPERSENSITIVITY 
REACTIONS 7G PENICILLINS. CEPHALOSPORINS, OR OTHER ALLERGENS. ! 
ait PEAD RON QCCURS. AUGMENTIN SHOULD "n DISCONTINUED 
AND TRE -APPHOPRIA [LEA INS ACH SERIOUS ANAPHYLACTOID 
REACTIONS REQUIRE IMME E EMERGENG Y TREATMENT WITH as yd 
BINE OAYGEN INTRAVENOUS ‘STEROIDS AND AIRWAY MANAGEME 
DING ci odd SHOULD AL BE AOMINISTERED AS. ai 


s Ae He ty of Sri cs RN with mycotic or bacterial pathogens should 
be. kept. in ming durin doy. if superinfections occur (usually involving 
Pseudomonas or Candida’, the drug should be discontinued and/or appropriate 
therapy instituted. 

Prag maratone, Probenecid decreases the renal tubular secretion of amoxicillin. 
Concurrent use with AUGMENTIN may result in increased and NON bionc 
us ot amore iin. 


eei Mutagenesis, Res dae of Fertility he iem dem ir 
animals have not been performer to evaluate oe or Mutagenic potentia: 
Pregnancy (Cat Y Reproduction studies have been performed in mice anc 
rats al doses up to ten (10) times the human dose and have revealed no evidence 
et pice fertility or harm to the fetus due to AUGMENTIN. There are, nowever. 
no adequate and well-controlled studies in pregnant women. Because anima: 
:;teproduction studies are not always Vane of human response, this drug 
should be used urna pregnaric } only if clearly needed: 

haber and Delivery: Oral ampicillin class antibiotics are generally poorly absarbec 
‘During labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone. frequency of contractions, height of 
contractions ánd duration at contractions. However it is not known whether the 
use of AUGMENTIN in humans during labor or delivery has immediate or delayec 
adverse effects. on the fetus, prolongs the duration of labor or increases the 
likelihood that eae delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. 

Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
tion should tie exercised when AUGMENTIN is administered to a nursing woman, 
Adverse Reactions: AUGMENTIN i5 generally well tolerated. The maoy al 

side effects observed in clinical trials were of a mild and transient nature and less 

than 356 of patients discontinued therapy because of drug related side effects. 
most frequently reported adverse effects were diarrhea/Ioose stüols (FW, 
sea (356) Skin rashes and urticaria (395), vomiting (1%), and vaginitis (1961. 

The overall incidence of side effects. and in particular diarthea, increased with 
he higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort, flatulence and headache. 

he al adyerse reactions have been reported for ampicillin class 


EH 











intestinal. Diarrhea. nausea. vomiting. indigestion, gastritis stomatitis, giossitis. 
Ck hay tongue. enterocolitis and pseudomembranous colitis. 
Dersensitivity reactions. Skin rashes. urticaria, angivedema, serum sickness- 
Ike S uniGata of skin rash accompanied by arthritis/arthralgia. 

ü frequently fever. erythema multiforme rarely Stevens-Johnson Syndrome: 
dam occasional case of exfoliative dermalitis have been BO. These 
reactions may be controlled with antihistamines and. if necessary, systemic 
'ticosteroids. Whenever such reactions occur the drug should be discontinued. 
unless the opinion of the physician dictates otherwise. Serious and occasional 
ga hypersensitivity (anaphylactic) reactions can occur with oral penicillin (See 

aint Si. 
moderate rise in SGOT and/or SGPT has teen noted in patients treated 
with: ‘am icillin class antibiotics as well as with AUGMENTIN. but the signifi- 
cance of these findings is unknown. As with some other penicillins, and some 
philoópnrins, transient hepatitis and cholestatic jaundice have been reported 


He m and Lymphatic Systems: Anemia. thrombocytopenia, thrombocytopenic 
i bon. and agranulocytosis have been reported during 
wi m nicihins, These reactions are usually reversible on V nalis i 
of therapy and are believed to be hypersensitivity phenomena. A Fs th thromtocytosis 
as. nated im ss than 196 of the (rg the treated with AUG 
zentral LN yous S mum. Reversibie hyperactivity, a tation aaxety, insomnia, 
TERT avioral Changes, and/or dizziness ME er node" rarely. 
sage: Adulis The usua adult dose is one AUGM 250 tablet evers 
tours. For. more severe infections and infections pu respiratory Bact, the 
dose should be one AUGMENTIN “500° tablet ever eight hours. 
Since both the AUGMENTIN ‘250’ and ‘500’ tablets contain the same 
Dunt of clavulanic: acid cn img, as the potassium salt), two AUGMENTIN 
ee are fiat equivatent to one AUGMENTIN ‘500° tablet, Therefore. twa 
UGMENTIN ^250' tablets should not be Substituted for one AUGMENTIN 
i «i for treatment of more severe infection 
Ehe usual dose is 20 mg/kg/day. based on amoxicillin. component. in 
divided doses every eight hours. For otitis. edia sinusitis and other more ritika 
infections. fea dose should be 40 mg/kg/day. based on the amoxicillin. com 
sores exe sed eight hours. Also available as AUGMENTIN ‘125° ber 
wg 40 kg and more should be dosed according to the adult 
Qt ndution 
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MadaJet XL... 
Designed For 
Comfort At 

Any Angle! 


You will fel more comfortable knowing that 
the MadaJet XL Needle-Free Injector reduces 
the fear and trauma most of your patients 
associate with traditional needle injections. 
This needle-free injection system is the only 
jet injector capable of providing virtually 
painless injections of anesthetics or steroids 
into the internal tissues of the nasal, aural 
ornasopnaryngeal cavities as well as the 
outer epithelial areas. 








* Excellent for use in otological procedures, 
rhinoplasty, and nasopharyngeal 
procedures. 


* Interchangeable Extenda Tips? are 
available in a variety of lengths and are 
easily removed for sterilization. 


* Extenda Tips? fit through standard 
larynogoscopes, otoscopes 
or speculums. 


* Excellent for use on all age groups. 
* Comes with a full year warranty. 


To iearn more about the advantages of the 
MadaJet XL and to obtain your FREE copy of 
the Medical Technical Guide call or write 
Mada Equipment Company. 





Mlada 60 Commerce Road 


quipment Carlstadt, NJ 07072 
FAX: 201-460-3509 


ompany INC!  1-800-332-MADA 
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Note: Do not aim at tympanic membrane, 
ONLY at surrounding cartilage tissue. 





FIRST INTERNATIONAL SYMPOSIUM: 


CONTEMPORARY 
SINUS SURGERY 





Hosted by: Shadyside Hospital Endoscopic Sinus Surgery Center 
Pittsburgh, Pennsylvania 


and co-sponsored by: American Rhinologic Society University of Pittsburgh 
School of Medicine 


Cleveland Clinic Department of Otolaryngology 


Department of Otolaryngology 
& Communicative Disorders 


November 4-6 1990 


WESTIN WILLIAM PENN HOTEL 
PITTSBURGH, PENNSYLVANIA 





Organizing Committee: Emphasis on: 

Mark May, M.D., Pittsburgh, PA Endoscopic Sinus Surgery 
Howard Levine, M.D., Cleveland, OH »« Anatomy & Pathophysiology 
David Kennedy, M.D., Baltimore, MD e Case Selection 

Steven Sobol, M.D., Pittsburgh, PA « Adults and Children 
Donald Leopold, M.D., Syracuse, NY e Surgical Techniques 


Jonas Johnson, M.D., Pittsburgh, PA e Laser 


« Surgical Results 
Participating USA Faculty: 


Michael Friedman, M.D., Chicago, IL 
William Panje, M.D., Chicago, IL 
Nigel Pashley, M.D., Denver, CO 


e Complications 
e Video Documentations 
» Post-operative Care 


Dale Rice, M.D., Los Angeles, CA Featuring: 

Steven Schaeffer, M.D., Dallas TX « Plenary Sessions 
James Stankiewicz, M.D., Chicago, IL e Panel Discussions 
S. James Zinreich, M.D., Baltimore, MD « Video Presentations 


e Workshops 


Invited International Faculty: e Free Papers 


Prof. Wolfgang Draf, M.D., Fulda, West Germany 
Prof. Toshio Ohnishi, M.D., Tokyo, Japan 

Prof. Heinz Stammberger, M.D., Graz, Austria 
Prof. Malte Wigand, M.D., Erlangen, W. Germany 


Call for 


Medical Education Department 


Papers: Shadyside Hospital 


5230 Centre Avenue 
Pittsburgh, PA 15232 
(412) 622-2393 


Abstract must received 
by June 1, 1990. 
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Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 


E \X/ater-based formulation 
proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid" 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms? 


"adot beclomethasone dipropionate, — 
monohydrate Nasal Spray, 0.04295: 


Water-based formulation for 
greater patient comfort’ 


"Calculated on the dried basis. 
‘Nasalide (flunisolide) Is a registered trademark of Syntex Laboratories, Inc. 


Please see brief summary of prescribing information and references on following page. 
Copyright © 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 
























References: 1. Bionsky EA, Tarpay M. Tinkelman DA, Bus 
beclomethasone dipropionate aqueous nasal spray and flunisolide 








Tiparison of two dosing regimens 
spr solide nasal spray in the treatment of acute sea- 
onal rhinitits. immuno! & Allerg Pract. 1987 1X(5)-165/11-170/16. 2. Anderson P. Boyd G, Chatterjee SS. et al. 


comparison of beclomethasone dipropionate aqueous nasal spray and beclomethasone dipropionate pres- 
rized fasal spray in the management af seasonal rhinitis in adults and children. Clinical study report, 1985. 
4. Morrow-Brown H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 


ray and sodium cromoglycate nasal spray in the management of seasonal atiergic rhinitis. Allengo! immu- 
Opathol. 19B4:12-355-361 


ANCENASE' AQ 
rand of beclomethasone dipropionate, monohydrate 

Nasal Spray 0.042%" 

OR INTRANASAL USE ONLY 
calculated on the dried basis 

DICATIONS AND USAGE — VANCENASE AQ Nasal Spray is indicated lor the relief of the symptoms of 
Seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 

hawn that significant symptomatic relief was obtained within three days, However, symptomatic relief may 
fol occur in some patients tor as tong as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond three weeks in ine absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
_ Should. not be used in the presence of untreated localized infection involving the nasal mucosa. 
:  VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
P uos removal, 
. Clinical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
. Continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
» TONES due to polyps can occur after stopping treatment, depending on the severity of the disease. 
^ CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


[o7 usé 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency 
When transferred to VANCENASE AQ Nasal Spray. careful attention must be given to patients previously 
. treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticaste- 

-. füidS may Cause a severe exacerbation of their symptoms. 

-, Studies have shown that the combined administration ot alternate day prednisone systemic treatment and 

orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
_coOf either one alone. Therefore, VANCENASE AQ Nasa! Spray treatment should be used with caution in 
` patients already on alternate day prednisone regimens for any disease. 

... H recommended doses of intranasal beclomethasone are exceeded or iJ individuals are particularly 

“Sensitive or predisposed by virtue of recent systemic steroid therapy. symptoms of hypercorticism may 
os “OCCur including very rare cases of menstrual irreguiarities. acneiform lesions. and cushingoid features. if 
ve Such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

.. procedures ior discontinuing oral steroid therapy. 
.. PRECAUTIONS General: During withdrawal trom oral steroids, some patients may experience symp- 
~ toms of withdrawal, e.g.. joint and/or muscular pain, lassitude and depression Rarely, immediate hypersen- 
sitivity reactions may occur after the intranasal administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteraids, Although these have not 
‘been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally. the development o! 
localized infections of the nose and pharynx with Candida albicans has occurted only rarely. When such an 
infection develops, it may require treatment with appropriate focal therapy or discontinuance of treatment 
with VANCENASE AQ Nasai Spray. 

, If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
*"Sptay. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function. 

VANCENASt AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract, ar in untreated fungal, bacterial, systemic viral infections. of 
ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able 
ta enter the nose. Therefore. treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
Considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 

cole penetration of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
treatment. 

As. wilh any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
longer should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 

. f&cent nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occurred. 

co. Although systemic effects have been minimal with recommended doses, this potential increases with 

5. 7 excessive doses. Therefore. larger than recommended doses should be avoided. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks. 13 
“weeks by inhalation and B2 weeks by the oral route. resulted in no evidence of carcinogenic activity, 
Mutagenic studies have not been performed. . 

. impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
“treatment by the oral route. No inhibition of the estrous cycle in dogs. was seen following treatment with 
beclamethasone dipropionate by the inhalation route. 

. Pregnancy Category C: Like other corticosteroids. parenteral (subcutaneous) beclomethasone dipro- 
Se -panate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
ci. approximately ten times the human dose. in these studies beclomethasone was found to produce feta! 
resorption, cleft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis ol the 
thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 
-Nonteratogenic Effects: — Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
aids during pregnancy. Such infants should be carefully observed. 

Nursing Mothers: jt is not known whether beclomethasone dipropionate is excreted in human miik. 
Because other corticosteroids are excreted in human milk, caution should be exercised when VANCENASE 
A. Nasal. Spray is administered to nursing women. — 

'édiatric Use: Safety and effectiveness in children below the age of 6 years have not been established. 
ADVERSE REACTIONS in general, side effects in clinical studies have been primarily associated with 
ttitation of thé nasal mucous membranes, Rarely, immediate hypersensitivity reactions may occur alter the 
ntratiasal administration of beclomethasone dipropionate. 

: Adverse: reactions reported in controlled clinical trials and open studies in patients treated with 
IANCENASE AQ Nasal Spray are described below. 

Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
een reported i up ia 24% of patients treated, inciuding occasional sneezing attacks (about 4%) occurring 
mmediately following use af the inhaler. In patients experiencing these symptoms, none had to discontinue 
realment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
eceived placebo in these studies, implying that these complaints may be related to vehicle components o! 
he formulation. 

Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following the use o! 
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ELECTRONYSTAGMOGRAPHY 
Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the In- 
stitute of Otorhinolaryngology and Communicative 
Disorders, The Neurosensory Center of Houston. 


October 12, 13, and 14, 1990 


Two parallel three-day intensive courses in clinical 
ENG are offered. The technicians’ course stresses 
practical aspects of test technique, and the physicians’ 
course stresses clinical applications. Audiologists may 
take a specially scheduled program which includes 
parts of both the techniques and interpretation 
course. The courses rely heavily on tutorial teaching 
methods to allow ample opportunity for supervised 
trial-and-error learning, 


A report of each technician trainee’s performance, in- 
cluding examination scores and an evaluation of 
technical competence, will be given the trainee and 
the employer. 


Course Instructors: Alfred C. Coats, M.D. 


and Staff 
Tuition: $450.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, 
The Methodist Hospital, 6565 Fannin, Houston, 
Texas 77030 (713) 798-5925. 


PEDIATRIC ENDOSCOPY 
COURSE 


November 8, 9 & 10, 1990 


CHILDREN'S MEMORIAL HOSPITAL 
Chicago, Illinois 


Co-Directors: Rodney P. Lusk, M.D. 
Lauren D. Holinger, M.D. 


Purpose: To instruct and familiarize physicians with the art and 
technique of pediatric endoscopy. Laboratory sessions will 


provide hands-on instructions in the use of flexible and rigid 
endoscopes. Didactic sessions will provide a comprehensive 
overview of pathophysiology, differential diagnosis of airway 
diseases, and the assessment of appropriate instrumentation 
for various conditions. 


ACCME hour-for-hour credit in Category 1 of the Physicians 


Recognition Award of the AMA. 
Fee: $900 


For more information, contact: 
Marilyn Crawshaw 
314/454-2138 





















TREAT OTITIS EXTERNA 


' Regardless of pathogen" 


or severity” 


24 ; 








E 98% MICROBIAL CURE RATE AGAINST 
PSEUDOMONAS, WITH OR WITHOUT 
MIXED INFECTIONS' 


ll ELIMINATES MOST CAUSATIVE 
ORGANISMS IN VITRO IN LESS THAN 
15 SECONDS?* 


*No resistant strains of susceptible organisms have been reported in vitro. (Does not necessarily imply 
a correlation withclinical results.) 


References: 1. Ordonez GE. Kime CE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of 
acute, diffuse otitis externa: |. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-polymyxin B otic solutions. Curr Ther Res. 1978;23(May suppl):SS3-SS14. 

2. Kime CE, Ordonez GE, Updegraff WR, Glassman JM, Soyka JP. Effective treatment of acute, diffuse 
otitis externa: Il. a controlled comparison of hydrocortisone-acetic acid, nonaqueous and 
hydrocortisone-neomycin-colistin otic solutions. Curr Ther Res. 1978;23(May suppl):SS15-SS28. 

3. Glassman JM, Pillar J, Soyka JP. Otitis externa: comparative in vitro sensitivities of clinical isolates of 
bacteria amd fungi'to nonantibiotic and antibiotic otic preparations. Curr Ther Res. 1978;23(May 
suppl):SS29-SS38. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc 
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OTIC SOLUTION E E% 
(hydrocortisone and 
acetic acid otic 
solution, USP) 


VoSoL 
OTIC SOLUTION 
(acetic acid otic 


solution, USP) 


Please see full prescribing information on next page. 
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~ (acetic acid otic solution, USP) 


Description: VOSoL (acetic acid otic solution, USP) is a solution of 
acetic acid (2%), in a propylene glycol vehicle containing propylene 
glyco! diacetate (3%), benzethonium chloride (0.02%), and sodium 
acetate (0.015%). 

VoSoL HC (hydrocortisone and acetic acid otic solution, USP) also 
contains hydrocortisone (1%) and citric acid (0.05%). The empirical 
formulas for acetic acid and hydrocortisone are CH,COOH and 
C.,H,,0,, with a molecular weight of 60.05 and 362.46, respectively. 
The structural formulas are: 










Acetic Acid Chemically, hydrocortisone is: 
Pregn-4-ene-3,20-dione, 
11,17,21-trihnydroxy-,(178)-. 


V6SoL and VoSoL HC are available as nonaqueous otic solutions 
buffered at pH 3 for use in the external ear canal. 

Clinical Pharmacology: Acetic acid is anti-bacterial and anti-fungal; 
propylene glycol is hydrophilic and provides a low surface tension; 
benzethonium chloride is a surface active agent that promotes 
contact of the solution with tissues; hydrocortisone (in VOSoL HC) is 
anti-inflammatory, anti-allergic and anti-pruritic. 

Indications and Usage: VóSoL — For the treatment of superficial 
infections of the external auditory canal caused by organisms 

=. susceptible to the action of the antimicrobial. 

(0 M0S0L. HC — For the treatment of superficial infections of the external 

os. auditory canal caused by organisms susceptible to the action of the 
ccc antimicrobial, complicated by inflammation. 

Contraindications: Hypersensitivity to any of the ingredients. 
VóSoL. HC is contraindicated in vaccinia and varicella. Perforated 
tympanic membrane is considered a contraindication to the use of 
any medication in the external ear canal. 

. Warnings: Discontinue promptly if sensitization or irritation occurs. 
Precautions: Transient stinging or burning may be noted 
occasionally when the solution is first instilled into the acutely 
inflamed ear. 

Adverse Reactions: Stinging or burning may be noted occasionally; 
local irritation has occurred very rarely. 
Dosage and Administration: Carefully remove all cerumen and 
debris to allow VOSoL to contact infected surfaces directly. To 
promote continuous contact, insert a wick saturated with VóSoL or 
_. VOSoL HC into the ear canal; the wick may also be saturated after 
^... insertion. Instruct the patient to keep the wick in for at least 24 hours 
and to keep it moist by adding 3 to 5 drops of VóSoL or VóSoL HC 
-— every 4 to 6 hours. The wick may be removed after 24 hours but the 
-patient should continue to instill 5 drops of VÓSoL 3 or 4 times daily 
. thereafter, for as long as indicated. 
~. How Supplied: V6SoL Otic Solution, in 15 mL (NDC 0037-3611-10) 
-and 30.mL (NDC 0037-3611-30) measured-drop, safety-tip plastic 
..: bottles. 
...MoSoL. HC Otic Solution, in 10 mL measured-drop, safety-tip plastic 
.. bottle {NDC 0037-3811-12). 
-: Storage: Store at room temperature; avoid excessive heat. Keep 
.. container tightly closed. Rev. 5/89 
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| Manufactured by Denver Chemical (Puerto Fe. Inc. 
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SPEAK. 


FINALLY, 
YOU CAN'T 
BREATHE. 


You have ALS — “Lou Gehrig's 
disease.” 

Gradually, you'll become unable 
to walk or use your hands. You'll find 
yourself drooling. Your reflexes will 
disappear. 

Your mind, however, will remain 
completely clear, leaving you a 
frustrated prisoner in a body you 
can't control. 

ALS is a fatal neuromuscular 
disorder that attacks adults in the 
prime of life. Right now, no cure is 
known. But the Muscular Dystrophy 
Association has launched an all-out 
assault against this dread disease. 

MDA has developed the world's 
largest integrated ALS research and 
patient services program. The Asso- 
ciation has established five major ALS 
research centers and maintains some 
230 clinics to help people with ALS 
and other neuromuscular disorders. 
And MDA is the only voluntary 
health agency that provides patients 
with a wide range of medical care 
and equipment free of charge. 

You can help MDA fight ALS and 
dozens of other neuromuscular disor- 
ders by making a tax-deductible dona- 
tion to the Association. You can even 
specify that your check is to be used £ : 
exclusively to bene- ..... E 
fit ALS patients. 

There are 
20,000 ALS pa- 
tients in America 
who can't write 
checks or even 
read this ad out 
loud. Please send 
your contribution Lou Gehrig 
to MDA today. Yankee's Hall-of-Famer 















Muscular Dystrophy Association 
Jerry Lewis, National Chairman 


To makea donation or bequest to MDA, or for 

more information on MDA and ALS, write to: 
Museu lar. Dystrophy Associntion, 

810 Seventh Avenue, New York, NY 10079. 
Or contac your i local M DA office. 
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Difference ... Again 


VistaVision™ is the lightest, 
most convenient sinus 
endoscopy camera available. 


Designed Specifically for Sinus 
Endoscopy surgery, VistaVision 
offers a camera head that is small, 
light, and balanced for ease of use. 
It's built to help you, not hinder you. 


Function 


> 0G 
Camera Auto Gain White Set 


Color Bar Normal Built Simpler, with a built-in beam 
splitter and preset focus and image 
alignment. It's also virtually fog-free. 


Easy to Operate, because the 
camera does most of the technical 
work for you. Controls are simple and 
clearly marked. The light source and 
camera work together, automatically 
adjusting light intensity. 


All the Accessories You Need, 
from a single, reliable source. Every- 
thing from recorders to monitors, 
printers to light sources . . . all 
designed to meet the demands of 
medical application. 


ISTA 
ISION 


Now you can see— 
and feel—the difference. 


For more information, ask your Smith & 
Nephew Richards Representative, or con- 
tact us at 1450 Brooks Road, Memphis, 
TN 38116, 1-800-821-5700. For orders, 


call 1-800-238-7538. 
RI 


Smiths Nephew RICHARDS 
ne! in ae 


® 


VistaVision is a trademark of Smith & Nephew Richards Inc. 


62-11822 
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THE AMERICAN ACADEMY OF COSMETIC SURGERY 
in cooperation with 
THE AMERICAN SOCIETY OF LIPO-SUCTION SURGERY 


presents 
a 


COSMETIC SURGERY 
BOARD REVIEW COURSE 


(For preparation in taking the 
January 199] American Board of 
Cosmetic Surgery examination) 


OCTOBER 28, 29, 30, 1990 


(Following the Dermabrasion, Chemical 
Peel and Dermatologic Cosmetic 
Surgery Workshop) 


at the 


LE MERIDIEN HOTEL 
614 Canal Street 
New Orleans, Louisiana 70130 
Phone (504) 525-6500 


For further details 
and registration, contact 


Ms. Cathey McMann 
A.A.C.S. Executive Director 
159 East Live Oak Avenue, Suite 204 
Arcadia, CA 91006 
Phone (818) 447-1579 
FAX: (818) 447-7880 
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For Rhinorrhea and Congestion’ 


. Multi-Patient 
Prescription 


¢B.1.D. Titratable Tablets 
-B.1.D. RYNATAN -S* 


RYNATAN Ay» 


TITRATABLE TABLETS 


Each capsule-smaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; perilamine tannate, 25 mg. 


Bate pending. RYNATAN®-S is thecombination of RYNATAN* Pediatric Suspension 
fl oz) and a 10 mL calibrated oral syringe. 


tWhen used for symptomatic relief of—oryza and nasal congestion in allergic rhinitis or 
the common cok. 


Please see the following page for prescribing information. 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN- 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate. 12.5 mg. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
© 1989 Carter-Wallace, Inc. E, Cranbury, New Jersey 08512 
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RYNATAN r^ 






TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 215 
» 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 









Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calciurn phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No ong term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄2 to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN* Tablets — Store at room temperature; avoid excessive heat — 


above 40°C (104°F). 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15°C-30°C (59°F—86°F); protect from freezing. 


*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Printed in U.S.A. Cranbury, New Jersey 08512 Rev. 6/88 


Wy, WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
^ Cranbury, New Jersey 08512 








Second Annual Meeting 
of the 
North American 
Skull Base Society 


Special Topics: 
Cavernous Sinus Surgery 
Approaches to the Clivus 

Cranial Base Reconstruction 
Transtemporal Approaches 
Interventional Neuroradiology 
Radiosurgery 


February 27—March 3, 1991 


Dolphin Hotel 
Walt Disney World 
Orlando, Florida 


Hosted by 
Department of Neurological Surgery 
University of Florida 
Gainesville, Florida 


President: Laligam N. Sekhar, M.D. 
Secretary: Victory L. Schramm, Jr., M.D. 
Treasurer: Ossama Al-Mefty, M.D. 
President-Elect: Ivo P. Janecka, M.D. 


Local Organizing Committee: 
Albert L. Rhoton, Jr., M.D. (Chairman) 
Richard G. Fessler, M.D., Ph.D. 
Johnny B. Delashaw, Jr., M.D. 
University of Florida 


Deadline for Abstracts: October 1, 1990 


Additional fee of $100 will be charged 
for registrations received after January 6, 1991. 


Send request for meeting information to: 
Albert L. Rhoton, Jr., M.D. 

North American Skull Base Society 
The University of Florida 
Department of Neurological Surgery 
Box J-265; JHM Health Center 
Gainesville, Florida 32610 


You need an antibiotic 
that works here!. 
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; CEFTIN ¢% 
(cefuroxime axetil) ` 


125, 250, arid 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID orel cephalosporin therapy with the proven community spectrum 
| Allen & Hanburys / i> 


DIVISION OF GLAXO INC 
Research Triangle Park, NC 27709 


L| 


$ , 
*Caused by Susceptible straims of designated organisms. CEFTIN is indicated in the treatment of lower respiratory tract infections (bronchitis) and the treatment of upper 
aT C J| tis 


respiratory tract infections Stitis media, pharyngitis, and tonsillitis). Penicillin is the usual drug of choice in the treatment of pharyngi J tonsiilit 


Pleaseconsult Brief Summary of Prescribing'Information.for CEFTIN on next page 
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to your oe 


Contempo '90 
a unique five-day CME program for all physicians 
sponsored by the American Medical Association. 


Since 1978, the authors of the annual JAMA “Contempo” 
issue have provided a distillate of the most recent far- 
reaching new developments in medicine. 

Contempo '90 brings the broad issues of medical 
specialties to life, as five of the leading authorities direct 
a CME conference unlike any you have experienced 
before. 

On Internal Medicine, Gordon Douglas. On Pediat- 
rics, Laurence Finberg. On Psychiatry, Daniel X. 
Freedman. On OB/GYN, George R. Huggins. And on 
Surgery, Claude H. Organ, Jr. But Contempo '90 is not 
just a lecture series. You'll meet and interact with facul- 
ty, while case studies and problem-solving exercises 
help you relate what you learn to your own practice. 

The Contempo '90 conference will be presented in 
four consecutive half-day sessions, leaving plenty of 
free time to meet with colleagues, confer with faculty 
and enjoy the resort location. 


Make plans now to attend! 
Contempo '90 

November 7-11, 1990 

The Radisson Suite Beach Resort 
Marco Island, Florida 


Participants earn 22 Category I CME credits toward the AMA PRA. 
AMA Members: $575 Non-members: $695 _ 


To register, call 1-800-621-8335 now! 











High Tech Design 


Unexcelled in modern engineering. 
The silent pushbuttons, logically placed 
on the clearly labeled front panel, are 


human-engineered for ease of operation. 


Designed with the quality and depend- 
ability associated with Grason-Stadler 
for 37 vears. 


Essential Features 


Basic capabilities for clinical, diagnostic 
or screening middle-ear testing — 
manually or automatically. 

m Tympanometry 

m Reflex Threshold 

m Reflex Decay 

m Eustachian Tube Function Testing 


For more information contact: 


Grason-Stadler, Inc. 
537 Great Road 
P.O. Box 1400 
Littleton, MA 01460 


A Lucas Company Tel: (508) 486-3514 


TWX: 710-437-6892 
FAX: 508-486-8059 


There's No Substitute 
for the Best! 





...and You Can Choose 






Operators have a choice of using the 
preprogrammed test parameters or of 
selecting their own criteria via the user 
keys. A raised, eye-level CRT clearly 
displays test parameter choices and the 
possible alternatives. Compliance and 
pressure meters are on the screen with a 
digital readout shown continuously. Test 
results are displayed in real time and 
then summarized below the meters. Up 
to 8 screens can be stored in memory 
and recalled for viewing prior to 
printout. A built-in printer provides 
permanent records. PI 

ease return this coupoa to: 
Grason-Stadler, Inc., Deot. G 
557 Great Road, P.O. Bex 1400 
Littleton, MA 01460 


The innovative probe houses both Ipsi 
and Contra transducers. This unique 
probe was designed for patient comfort, 
ease-of-seal and accurate test results. 


Eartips compliment the probe, and are Hed 
color coded for rapid selection of size. Address: 
Individualized probe mountings: 

m Lightweight shoulder mounting ‘Tcleplione: 


(shown) 
m Optional clothes clip mounting 


m Optional operator wrist attachment 
for screening tests 


O Please send me the GSI 33 
brochure. 


O Please arrange a demonstration. 
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lultiple Tip Grafts in Open Rhinoplasty 


a At the 1990 spring meeting of the AU Denn Academy of 
Facial Plastic and Reconstructive Surgery, Palm Beach, 
Fla, Dr Roger Crumley, University of California, Irvine, 
discussed the use of multiple cartilage grafts in open 
1  rhinoplasty. Emphasis was placed on using grafts for 
' improving tip support and increasing the effective nasal 
| length. 
With regard to columellar struts, Dr Crumley suggests 
that longer grafts offer more tip support and can be used to 
enhance the nasolabial angle. Curvature in the cartilage 
| graft is corrected by morselizing and placing a figure- 
-~ s Of-eight suture lengthwise along the graft. The addition of 
..  Mfratip lobule tip grafts is helpful for increasing tip 
= projection and nasal length. Care must be taken to sculpt 
«the facets of the graft, as tip irregularities may otherwise 
- occur on patients with thin skin. Sandwich grafts, two or 
. more layers sutured or glued together, can achieve even 
<- greater tip projection. However, the author warns that an 
-avascular interface exists between the layers. This may 
. promote infection, and may have been the cause of postop- 
- erative infection in one of his patients. Other nasal length- 
. ening grafts include an upper lateral “spreader” graft 
= placed between the caudal border of the upper lateral car- 
tilage and the cephalie border of the lower lateral cartilage. 
| s. Similarly, caudal lengthening grafts secured with a figure- 
v e of-eight suture can augment a foreshortened nasal septum. 
- 2. Aecording to the author, the trend in rhinoplasty is 
.. toward more frequent use of cartilage grafts. He cautions, 
- however, that the use of more grafts does not necessarily 
p pive better results. 
— BECKY L. McGraw, MD, Toronto, Ontario 








Acquired Neonatal Subglottic Stenosis 





o9 . At the 1990 annual meeting of the Triological Society, 
Palm Beach, Fla, P. J. Nicklaus, MD, and colleagues (W. S. 
- Crysdale, MD, S. Conley, MD, A. K. White, MD, and V. 
= Forte, MD), Toronto, Ontario, presented the results of a 3- 
year study (January 1, 1987 through December 31, 1989) on 
the development of subglottic stenosis in the neonatal pop- 
ation. The investigation group included 289 newborns, all 
eighing less than 1500 g at birth, who were intubated in 
the neonatal intensive care unit. Within this study group 
three subpopulations were identified: the first subgroup 
insisted of patients who could be extubated without diff- 
lty (n = 232). The second ; group, consisting of 50 patients, 
were those who were successfully extubated, but who 
quired treatment with measures such as steroids, bron- 
chodilators, or diagnostic bronchoscopy. The final group of 
seven patients developed subglottic stenosis and repre- 
sented 2.4% of the study population. 
Patients i in groups two and three tended to be younger in 
gestational age and of lower birth weight, and had increased 
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CHARLES M. STIERNBERG, MD, SECTION EDITOR 
University of Texas, Galveston 


problems with gastrie n and bronchopulmonary dys- 
plasia. In both groups, intubation duration exceeded 40 
days, and many patients required repeated tube insertions 
that were often described as traumatic. This latter factor 
was correlated with the development of stenosis. Of note 
was an increased incidence of stenosis in female and non- 
white patients. 

The patients with subglottic stenosis, however, fared well 
with regard to treatment of their strictures, although one 
patient died of pulmonary complications. Two patients were 
successfully treated with a laser, and the rest were treated 
with cricoid split procedures, although a short follow-up 
period was acknowledged. 

To help prevent airway stenosis, the authors recom- 
mended that endotracheal tubes not be routinely changed, 
and that the endotracheal tubes be securely stabilized. Dr 
Nicklaus briefly outlined the method used for stabilizing 
tubes in the neonatal intensive care unit: A small strip of ` 
Opsite was placed over the skin near the nose and benzoin 
was placed on this rather than on the skin itself. A suture 
was placed to secure the tube that was taped to the Opsite 
with waterproof tape. This was felt to help reduce the pis- 
ton motion of the tube during ventilation and suctioning. 

— RICHARD W. WAGUESPACK, MD, Birmingham, Ala 





A New Approach to Microlaryngeal Surgery 





At the recent meeting of the American Laryngological, 
Rhinological, and Otological Society, Palm Beach, Fla, Ed- 
ward Kantor, MD, George Berei, MD, Erie Partlow, and 
Margaret Paz-Partlow, Los Angeles, Calif, presented a new 
approach to microlaryngeal surgery. A specially designed 
laryngoscope for laryngeal surgery using a rigid endoscopic 
telescope with an attached video camera was demonstrated. 
The rigid endoscope was shown to provide better visualiza- 
tion of the anterior larynx. This system also eliminates the 
need to position the microscope with attached video to pro- 
vide an accurate view. Using this system the authors dem- 
onstrated the ability to video document and perform surgi- | 
cal manipulation of the larynx by viewing the image on a 
high-resolution, large television monitor. Dr Kantor em- 
phasized that this system allowed the surgeon easier access : 
for instrumentation of the larynx. ue 

The authors recommend this system for increased visi- 
bility, ease of video documentation, and excellent teaching 
value.—JAMES A. DUNCAVAGE, MD, Nashville, Tenn 





Early Vascular Events in Photodynamic 
Therapy Utilizing Chloroaluminum 
Sulfonated Phthalocyanine- 





Dr Scott Stern and colleagues, M. D. Anderson Cancèr 


Center, Houston, Tex, recently presented their work on the - E l 
vascular effects of chloroaluminum sulfonated phthalocya- - 


Medical News . 


















nine new T shotosensitizer for photodynamic therapy. The 
paper was presented at the annual spring meeting of the 
nerican Society fer Head and Neck Surgery, Palm Beach, 
ording to these investigators, chloroaluminum sul- 
phthalocyanine has many advantages over the 
iniealy available photcsensitizer, dihematoporphyrin 
ther. These advantages include greater depth of tissue 
penetration and lac of cutaneous photosensitivity. 
Utilizing healing skin incisions of neovascularization in 
. the rat model, the effects of chloroaluminum sulfonated 
phthalocyanine photodynamic therapy were compared with 
.. the effect of chlorcaluminum sulfonated phthalocyanine 
alone, light alone, and no treatment. Results showed a 
market increase in vascularity immediately, and up to 12 
hours after, photodynamic therapy, as measured by reflec- 
tance spectrophotometry. Histologically, the initial in- 
& . crease in vascularity was apparently due to hemorrhage, 
co but marked vasodiletion was the cause of increased vascu- 
». larity 12 hours after photodynamic therapy. The investiga- 
tors theorize that the vasodilatory phase noted 12 hours af- 
ter treatment could be manipulated in order to improve 
therapeutic efficiency. 
— RANDAL S. WEBER, MD, Houston, Tex 





















Arytenoidectomy in Children 





The Cincinnati (Ohio) Children’s Hospital experience 
with zrytenoidectomy for bilateral midline vocal cord 
paralysis was presented by Dr Sukgi Choi at the annual 
meeting of the American Broncho-Esophagological Associ- 

uw ation, Palm Beach, Fla. Of 18 patients who underwent 

"r'. arytenoidectomy bezween 1983 and 1989, 13 had congenital 

. bilateral midline vocal cord paralysis, and five had acquired 
bilateral vocal corc paralysis. All patients selected for 
arytensidectomy were tracheotomy dependent, had failed 
to improve spontaneously or after treatment of the under- 
lyingesuse, and had beer observed for a minimum of 2 years 
prior te surgery. Arytenoidectomy was considered success- 
ful if the patient could be decannulated. 

Three of four patients managed by endoscopic laser 
arytenoidectomy failed initial treatment. Of these three 
cases, one required four additional laser procedures, one 
underwent an anter: or (ie, open) arytenoidectomy, and one 
is still cannulated. Thirteen of 14 patients managed initially 
by anterior arytencidectomy were successfully decannu- 
lated without further surgery. The one failure in this latter 

group responded to laser cordectomy. 

Dr Choi and her coauthor, Dr Robin Cotton, concluded 
^ that anterior arytenoidectomy has a higher rate of initial 
=. gueeess in children with bilateral vocal cord paralysis than 
does endoscopic laser arytenoidectomy. The open proce- 
: dure, therefore, is taeir technique of choice. 

CI | ^  —RANDOLPH R. CoLEg, MD, Houston, Tex 


















: i Rin Monitoring of Buried Flaps 





. Atte recent spring meeting of the American Academy 
of Facial Plastic and Reeonstructive Surgery, Palm Beach, 
Fla, Des David W. Szepnich and Richard E. Hayden, Wash- 
ington University, St Louis, Mo, presented their experience 
with monitoring tke viability of various reconstructive 
hie bcn Peter. usd free flaps or pedicled flaps, they 


to a greater probability of salvage, and thereby less patie: 
morbidity. To date, no substitute exists for direct observa- 
tion and physical examination to assess capillary refill, 
color, turgor, bleeding, and temperature of fiaps. Numerous 
electronie monitors, however, can be utilized to monitor 
vessel patency, tissue perfusion, and tissue metabolites. 
Ideally, a monitor should be accurate, reliable, reproduc- 
ible, and provide continuous monitoring. According to the 
investigators, the Doppler pulse laser is best for objective 
assessment of flap integrity. Using the Doppler principle, 
this instrument can localize a vascular pedicle beneath the 
skin surface. Protons of laser light react with moving red 
blood cells and acquire a frequency shift, which is detected, 
processed, and converted to a digital readout of volume and 
flow velocity. The probe must, however, be ir place at atime ~ 
when the flap is known to have good perfusion, because re- - 
cordings are relative and must be eompared with initial - 
readings. The investigators’ experience with the Doppler . 
corroborates the findings of others that it will detect flap _ 
compromise several hours before subjective clinical signs 
are evident. It will also differentiate between vascular and- 
venous occlusion. E 
Buried reconstructive flaps in the head and neck are very 
difficult to monitor. Basically, they can be assessed in two 
ways: (1) a portion of the flap can be extericrized so that it 
can be easily seen, or (2) some method can be used to look 
inside the upper aerodigestive tract and visualize the lap. ^ 
The original probe designed for the Doppler laser is a- 
19-mm surface probe. An 8-mm titanium implantable probe ^  . 
is now available and has holes for suturing in place. 
Although the use of such embedded probes is an important 
advancement in the monitoring of flaps, the investigators 
indicated that they will continue to externa/jizeflaps when- | 
ever possible. The combination of direct observation and . 
electronic monitoring, they believe, greatly improves early - 
detection of compromised flaps and subsequent salvage of- 
the flaps. Several cases were presented in whichtheflap was —. 
successfully salvaged by using these monitoring teeh- 
niques.— CHARLES M. STIERNBERG, MD, Galveston, Tex 























Thyroidectomy Under Local Anesthesia 





At the American Society for Head and Neck Surgery 
meeting, Palm Beach, Fla, April 1990, Dr Marcelo Hochman 7 
presented the Stanford (Calif) University experience enti- . 
tled "Thyroidectomy Under Local Anesthesia." Thyroid - 
surgery has been done under local anesthesia in Europe 
with good patient acceptance. Dr Hochman and his cowork- 
ers have performed thyroidectomies using local anesthesia 
in 21 patients and compared the advantages with a similar 
group of patients having thyroidectamy under general an- 
esthesia. The estimated blood loss was less ander local an- 
esthesia, but there was no difference in operative time or 
length of hospital stay. Only one patient did not tolerate the 
procedure and had to be converted to general anesthesia. 
There were no associated complications. The ideal candi- . 
dates were young and had good experiences previously with | 
local anesthesia. It may be preferable to use this form of - 
anesthesia in patients with severe chronic Gbstructive pul- 
monary disease, cardiac disease, or with a history of malig- - 
nant hyperthermia. It should be avoided in children, obese — 
patients, patients with language barriers, er when exten- . 
sive surgery such as neck dissection is necessary. . . 
—LCDR STEPHEN B. FREEMAN, MC, USN, Portsmouth, Va 
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NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
Gctober 4-6, 1990 
Januarv 18-20, 1991 

April 19-21, 199] 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 


*Mastoidectomy *Canal Wall Up & Down Techniques 


“Facial Recess Techniques *Cochlear Implant Approaches 
*Endolvmphatic Sac Surgery  *Tympanoplasty Techniques 


*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by videc tape instruction and closed circuit television 
demonstration. Stress will be placed on femporal bone dissection and 
individualized instructzan with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Techrical Director Christopher Linstrom, M.D. 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) 598-1395 


Chairman, Department of 
Otolaryngology/HNS 
Frank E. Lucente, M.D. 





Temporal Bone Surgical Dissection Course 


May 9-12, 1990; November 7-10, 1990 
February 5-9, 1991; May 8-11, 1991 


Sponsored by: 
Midwest Ear Institute, and Trinity Lutheran Hospital, 
Kansas City, Missouri 


Course description: 
This intensive 342 day course is designed to provide 
emphasis on the surgical and anatomical approaches to 


the temporal bone utilizing temporal bone dissections, 
observations of live surgery, videotapes and lectures. 


Course fee: 
$500 per each physician; six physicians per course. CME 
Credit Category 1 30 hours 


For further information, contact: 


Charles M. Luetje, MD, Course Instructor 
Brad 5. Thedinger, MD, Course Instructor 
Midwest Ear Institute, Inc. 

2940 Baltimore, Ave. 

Kansas Citv, Missouri 64108 

(816) 531-0003 
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Brief Summary 
Description: Each bottle of NASALIDE * (flunisolide) nasal solution con 
tains flunisolide in a solution of propylene glycol, polyethylene glycol 
3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate dis 
odium, benzalkonium chloride, and purified water, with NaOH and/or HCI 
added to adjust the pH. It contains no fluorocarbons 
Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisiactory 
Improvement is based on a local effect rather than systemic absorp 
tion. Improvement is usually apparent within a few days after starting 
Nasalide but may take as long as 2 weeks in some patients 
Although systemic effects are minimal at recommended doses, 
Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa 
Contraindications: Hypersensitivity to any ingredients 
Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease 
Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rarely in clinical studies, but if such an 
infection presents, treatment with appropriate local therapy or discon 
tinuation of Nasalide treatment may be required 
Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may suppress hypothalamic-pituitary-adrenal 
function 
Nasalide should be used with caution in patients with active or quies 
cent tuberculosis infections of the respiratory tract; untreated fungal 
bacterial, or systemic viral infections; or ocular herpes simplex 
In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should con 





tact a physician if symptoms do not improve, if the condition worsens, 


or if Sneezing or nasal irritation occurs 

Carcinogenesis: Long-term studies showed a slight increase inthe 
incidence of pulmonary adenomas in mice, but not in rats 
Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to contral rats. An increased 
incidence of this tumor type has been reported for other corticosteroids 

Impairment of Fertility: Female rats receiving high doses of 
flunisolide (200 mca/kg/day) showed some evidence of impaired fertil 
ity. Reproductive performance in low and mid-dose groups was compa 
rable to control: 

Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 
used during pregnancy only if the potential benefit justifies the poten 
tial risk to the fetus 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing womer 
Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 4596 of patients) 
These complaints do not usually interfere with treatment; in only 396 of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation; watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste As is the 
case with other nasally inhaled corticosteroids, nasal septal perfora 
tions have been observed in rare instances 
Systemic corticosteroid side effects were not reported during the con 
trolled clinical trials. If recommended doses are exceeded, or if individ 
uals are particularly sensitive, symptoms of hypercorticism could occur 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
bid. If needed, increase to 2 sprays t.i.d 
Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.d. Not recommended for use in 
children less than 6 years old 
Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 
sprays in each nostril for children 
Maintenance dose: smallest amount necessary to control symptoms 
How Supplied: Each 25 mi Nasalide* (flunisolide) nasal solution spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions 
Rev. July 1989 
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From the JAMA Journal Club... 


CME thats got 


people talking! 





Joina JAMA Journal Club, and join 
with professional colleagues in lively 
discussions of current medical 


literature. 


The structured group discussion of a 
JAMA Journal Club enables you to: 


* Remain aware of new developments 
and important issues in medicine 
today, through selected peer-reviewed 


journal articles 


* Enhance your learning by adding focus 


and direction to your reading 


* Work with group members to discover 


practical applications of what you learn 


* Earn up to 24 hours of CME Category 
l credit 


You'll also enjoy the flexibility of a 
program that allows members to select 
articles most relevant to your group's 
interest, and the convenience of CME 


that's available close to home. 


If you'd like (o know more... 
Contact: 

Michael I. Gannon, Associate Director 
Division of Continuing Medical Education 
American Medical Association 

535 North Dearborn Street 

Chicago, IL 60610 

(312) 645-4670 





n à recent issue of the ARCHIVES, 
Brackmarm and Kwatler' de- 

seribec an alternative treatment of 
acoustic tumors that they termed ste- 
reoiactic radiation therapy. As the au- 

thors are historically and linguisti- 

cally incorrect, in this Commentary we 

^. “hope te provice additional insight into 
^ v the current rele of stereotactic radio- 
-surgery with the use of the gamma 
| knife as an alternative to microsur- 
| gery for patients with aeoustic neuro- 
"v mas. This is important, since more 
^ than 580 patients with aeoustic neuro- 

|. . mas have been treated at stereotactic 
Xv e radiogurgical gamma knife centers in 
(Sweden, Argentina, England, and the 
-United States. By the mid-1990s, six 
^ additional US neurosurgieal centers 
will be performing gamma knife ra- 
| diosurgery for a wide variety of intra- 
eramial. vascular malfermations and 
brain tumors. The role of radiosurgery 
in the treatm it of acoustic neuromas 
h n analyzed extensively, and its 
e now offers patients 





















tereotactic Radiosurgery for Acoustic 


who were undergoing surgical re- 
moval. He became convinced that the 
single-treatment session delivery of a 
tumoricidal dosage of irradiation, di- 
rected with 0.1-mm mechanieal accu- 
racy and confined to the margins of a 
tumor defined by advanced neuroim- 
aging tools, might provide selected pa- 
tients with an effective way to control 
tumor growth and eliminate the need 
for microsurgery. Leksell’s disciple at 
the Karolinska Institute, Georg Norén, 
cautiously introduced and carefully 
followed up his initial series of pa- 
tients with acoustic neuromas.' 
Concomitant with careful scientific 
analysis of the initial results of radio- 
surgery in the 1960s and 1970s, skilled 
microsurgeons in many centers gradu- 
ally improved on their results. Spurred 
by the development of magnification 
and illumination provided by operat- 
ing microscopes and advanced new 
monitoring tools designed to detect 
cranial nerve deficits that develop dur- 
ing surgery, the results of microsur- 


x» gery at certain centers improved sig- 
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nificantly in the 1980s. 

What are the current results after 
surgery for acoustic neuromas? In 
1989, the Acoustic Neuroma Associa- 
tion published a sentinel and compre- 
hensive report on the experience of 541 
patients who underwent acoustic neu- 
roma microsurgery.’ This important 
study for the first time detailed the 
surgical results reported by a large 
group of patients (as opposed to the 





gery. Of those patients with. facial. 
































assessment of selected physicians). Of... 
interest, 72% of the patients under- - 
went otologic translabyrinthine sür- 
gery. Complications at the time of sur- . 
gery included 31 patierts (5.7%) who: 
had meningitis, 39 (72%) who had _ 
cerebrospinal fluid leaks, and four pa- 
tients (0.7% ) who had strokes. Thirty- 
four patients (6.5%) required subse- 
quent cerebrospinal fu d shunts. .  . 
What are the effects on surrounding _ 
cranial nerves after microsurgery for .- 
acoustic neuromas? Patients respond- 
ing to the Acoustic Neuroma Associa- 
tion survey reported that 98% had to- 
tal deafness and 5% had partial hear- 
ing loss. Only 1.5% of patients - 
reported norma. hearing in the af- 
fected ear. After surgery, tinnitus was 
reported by 66% of patients. Only 53 of. 
515 patients indicated that they had. 
“no problems" with balance after their 
acoustic neuroma surgery. Only 26% 
of patients who had balance problems 
present before surgery had improve 
ment in their balance disorder after 
surgery. Eighty percent of patients re- 
ported temporary or per d 
weakness after acoustic neuroma sür- 





damage, only 19% reported a 100% re-- 
turn of normal facial function. One . 
hundred sixty-seven patients (82%) . 
required surgical treatment of persis- 
tent facial palsies. Persistent postop- 
erative eye problems were listed by 456 i 
patients (88.5% ). : 

The following other problems dd 











oped in these 515 patients who were 
undergoing microsurgical removal of 
their acoustie neuromas: depression 


..(8895) anxiety (35%), headaches 
. (8495), sleeping problems (2695), weak- 
. ness/fatigue (2695), speech and throat 
— difficulties (16%), sexual dysfunction 
(10%), etc. Approximately 80% of pa- 
tients who were undergoing translab- 
yrinthine microsurgery reported that 
they were unable to “feel normal 

. again." 
=c) . How do these results compare with 
©. stereotactic radiosurgery with the use 
^ Of the gamma knife? Between August 
1987 and February 1, 1990, 85 patients 
(49 female and 36 male) underwent 
Stereotactic radiosurgery at the Uni- 
versity of Pittsburgh (Pa) with the use 
of the first North American cobalt 60 
| gamma knife with 201 radioactive 
.Sourees. Of interest, four patients 
(4.7%) previously had undergone one 
or two "gross total resections," and 14 
5 (16.5%) had undergone between one 
and four “subtotal resections.” Our 
v - goal was to provide a tumoricidal sin- 
-<> gle-treatment session dose of radia- 
tion focused on the tumor so that the 
marginal dose was 50% or greater 
than that of the central dose delivered 
to the tumor. All patients were exam- 
5. . ined by a preoperative protocol, includ- 
^^ dng advanced neuroimaging (contrast- 
enhanced. computed — tomographie 
Scans or gadolinium-enhanced mag- 
netic resonance imaging), pure-tone 
audiograms, speech discrimination 
= .. scores, brain-stem evoked responses, 
and facial electromyography. Tumor 
|... volumes ranged from 360 to 28000 
-— —mmy?,with a mean volume of 6622 mm’. 
| ^. .Total coverage of the tumor volume 
*^ - .was possible in 83 patients (97.696); 
^| two patients with enlarging tumors 
- during the course of only a few months 
- could be treated only with partial cov- 
- erage (treatment isodose at the 40% to 
.4590 margin). Selection of the mar- 
- ginal isodose and total dose is depen- 















and configuration of the tumor. 

~ No patient died as a result of treat- 
ment, and no patient had an infection, 
cerebrospinal fluid leak, meningitis, or 
any of the other complications associ- 
ated with microsurgery. Patients have 
been followed up to a maximum of 26 
months at the present time. Serial 


dent on the overall volume, location, 





neuroimaging studies performed at 3 
and 6 months and at 6-month intervals 


thereafter showed that the tumor vol- . 


ume decreased in size in 38.3% of pa- 
tients, was unchanged serially over 
time in 60% of patients, and increased 
in size in only one patient (1.7% ). Cen- 
tral necrosis of the tumor (defined as a 
lack of contrast enhancement within 
the center of the tumor) developed in 
63.3% of patients. Two patients (3.3% ) 
had evidence of transient edema 
within the brain stem or cerebellum 
(demonstrated by magnetic resonance 
imaging scans with prolonged repeti- 
tion times) after radiosurgery. 

What is the effect on surrounding 
cranial nerves after stereotactic radio- 
surgery? Preoperatively, 44 patients 
(5295) had some degree of useful (to 
them) hearing (using the Gardner- 
Robertson classification’). Twelve pa- 
tients had grade I hearing, and 9 pa- 
tients had grade II hearing. An addi- 
tional 23 patients had grade III 
hearing. The 1-year postradiosurgery 
actuarial preservation of grade I or II 
hearing in patients with such hearing 
preoperatively was 46%. 

Preoperatively, using the House 
classification of facial strength, 65 
patients (76.5%) had grade 1 facial 
strength before radiosurgery; the re- 
mainder had varying degrees of facial 
weakness. After radiosurgery, the fa- 
cial nerve always is preserved anatom- 
ically intact. In patients with normal 
function before radiosurgery, tran- 
sient facial nerve dysfunction devel- 
oped in 20% of patients during the fol- 
low-up period (the conditions in only 
4.6% of patients deteriorated to grade 
6 function); the risk was related to tu- 
mor volume. Of 59 patients with nor- 
mal trigeminal nerve function before 
radiosurgery, 12 (20.8% ) experienced a 
new trigeminal deficit (usually mild 
and often temporary) during the first 
year after radiosurgery. Long-term 
headaches were reported in only four 
patients, and balanced disorders were 
reported in 17 (20%). 

Brackmann and Kwartler! briefly 
reported their experience with a single 
patient who underwent stereotactic 


radiosurgery at the University of 


Pittsburgh. This patient subsequently 
experienced the onset of worsening 
ataxia, fifth and seventh nerve symp- 
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toms, and complete hearing loss. This 
patient with type 2 neurofibromatosis 
was referred because of complete hear- 
ing loss in the contralateral ear after 
resection of an acoustic neuroma. His 
tumor had dramatically enlarged in 4 
months, and he wished to pursue any 
alternative to microsurgical removal 
and certain deafness. The patient's 
subsequent syndrome was not that of 
an anterior-inferior cerebellar artery 
infarction or "delayed vascular fibro- 
sis." The patient's symptoms were of 
gradual onset and suggested the pres- 
ence of either an enlarging tumor that 
compressed the pons or delayed radia- 
tion effects associated with a magnetic 
resonance imaging-defined, high T, 
signal surrounding the tumor in the 
brain stem. Such effects are unusual 
(<5% of patients), are more likely in 
large tumors, and have resolved in all 
other patients. This patient’s tumor 
had not enlarged, and it was not ra- 
diosurgery that anatomically dis- 
rupted the facial nerve at the time of 
microsurgery, but rather the surgeon's 
scalpel. This result represents the sin- 
gle patient in our series who at this 
time has a permanent facial palsy 
(grade 6 function). 

The effects of radiosurgery are prob- 
ably twofold: (1) a direct cytotoxic ef- 
fect on the tumor cells and (2) an 
intratumoral delayed vascular obliter- 
ative response leading to death of the 
tumor.’ The pathologic features in the 
case reported by Brackmann and 
Kwartler' were reviewed at the Uni- 
versity of Pittsburgh. Central necrosis 
was found within the tumor, but sur- 
rounding this were viable tumor cells 
that undoubtedly were related to the 
large (and suboptimal) size of this tu- 
mor at the time of radiosurgery. No 
experience using the gamma knife at 
this institution or elsewhere substan- 
tiates even remotely a “5% occlusion 
rate in the distribution of anteroinfe- 
rior cerebellar artery.'^^* 

Brackmann and Kwartler! may be 
surprised to know that stereotactic 
radiosurgery, as practiced throughout 
the world, is firmly in the hands of 
neurologic surgeons who possess a 
thorough knowledge of the capabilities 
and limitations of microsurgery. In 


fact, none of the articles referenced by. 


Brackmann and Kwartler! list a single 





Commentary 































o Te strgenns and otologists 
alike must now be aware of the impor- 
tance af stereotactic radiosurgery as 
. an alt ‘native to microsurgery in se- 
lected cases of acoustic neuromas. Our 
curren: suggested eriteria include (1) 
patients who are elderly, (2) patients 
who are otherwise medically infirm 
and poer candidates for microsurgery, 
(3) patients who aod already failed 

|. mierosurgery one more times, (4) 
- patients with iem nerve function 
deemeé so vital that they wish to 
explore alternatives to a microsurgical 
technieue, especially in relationship to 
preservation of hearing and facial 
function, and (5) those patients who, 

.. despite being reasenable candidates, 
~ simply are unwilling to accept the 
cw pisks associated with microsurgery. It 
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should be recalled that the goal of ra- 
diosurgery is not the same as micro- 
surgery. Clearly, when it is safe and 
feasible to remove a tumor, this should 
be considered as the first option. Ra- 
diosurgery inactivates the tumor or 
gradually over time reduces the tumor 
volume (with a success rate through- 
out many years approximating 8096 to 
95% ). Beyond the scientific and medi- 
cal reasons for considering radiosur- 
gery, patients and their physicians 
should be aware that radiosurgery is 
associated with a reduction in the av- 
erage length of stay (40 hours) of more 
than 7096 in eontrast to microsurgery, 
a reduction in cost of more than 50%, 
and a return to full-employment sta- 
tus within a matter of 3 to 5 days.’ Af- 
ter reading the opinion of Brackmann 
and Kwartler, physicians and pa- 
tients who are unfamiliar with radio- 
surgery might conclude that radiation 
therapists are engaged in a "turf 
struggle" with surgeons who currently 
treat acoustic neuromas by microsur- 
gery. Nothing could be further from 
the truth. The risks and complications 
of microsurgery spurred the develop- 
ment of a perfectly reasonable (and 
often complementary) alternative for 
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carefully selected patients with acous- 
tic neuromas. | 
L. DADE LUNSFORD, MD : 
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anometry and Electromyography of 


the Pharyngeal Muscles in Patients 


With Dysphagia 


mae Josef Elidan, MD; Mara Shochina, MD; Benjamin Gonen, MSc; Issac Gay, MD 


i e Simultaneous recording of the elec- 
= tromyographic activity of the pharyngeal 
muscles and the intraluminal pressure in 

the upper sphincter zone was performed 

; routinely in patients with swallowing prob- 

<io lems for the first time, to our knowledge. 

-This technique was found to be very use- 

> ful for the localization of the "site of 

"^. fesion." The procedure is safe, easy to 

master, and causes minimal inconve- 
nience. It can reveal, in the most direct 
way, whether the disturbance is in the hy- 
popharyngeal musculature (represented 
py the inferior constrictor muscle), in the 
- cricopharyngeal muscle (spasm or lack of 
|. relaxation), or in the synchronization be- 

«tween them. Simultaneous recording of 

> intraluminal pressure adds valuable infor- 

5, mation about the mechanical events asso- 

. . ciated with electromyographic activity. it 

« . was found that in pathologic cases there is 

pu quite often no correlation between the 

. . electrical and mechanical events. Thus, 

cae simultaneous recording of both electrical 

.' and mechanical events is essential for the 

understanding of the pathophysiology of 

. disturbances of deglutition. | 

^ (Arch Otolaryngol Head Neck Surg. 

1990; 116:910-913) 





























l T recent years, awareness of the role 

4. of the cricopharyngeal (CP) muscle 
1 disorders of swallowing has in- 
y ased (see reference 1). Cricopharyn- 
geal myotomy has been used exten- 
sively as a treatment for pharyngeal 
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tions of various origins, such as neuro- 
muscular diseases, motor neuron dis- 
ease, cerebrovascular accidents, pro- 
gressive bulbar palsy, Parkinson's 
disease, and muscular dystrophies.?* 
However, definite criteria to select the 
patients who would benefit the most 
from CP myotomy were not estab- 
lished. A liberal approach toward the 
use of this procedure for almost any 
swallowing problem has resulted in an 
overall success rate of 60% to 70%, and 
the results of this operation are con- 
sidered unpredictable. Thus, a need 
exists to establish more criteria for the 
selection of the proper patients. 

The aim of the present study was to 
develop a method for the recording of 
electromyographic (EMG) activity of 
the CP muscle (the upper esophageal 
sphincter [UES]) and the inferior 
(pharyngeal) constrictor (IC) muscle 
synchronously with the recording of 
intraluminal pressure in the hy- 
popharynx, the UES zone, and in the 
esophagus itself. This would help in 
accurate localization of the site of 
lesion in the disturbed deglutition 
mechanism and in proper selection of 
candidates for CP myotomy. 


PATIENTS AND METHODS 


Thirteen men and 10 women, between 28 
and 75 years of age, suffering from dyspha- 
gia and/or aspiration, were examined by 
the simultaneous recordings of EMG and 
manometric activity of the pharyngeal 
muscles. These patients were hospitalized 
in various departments of our hospital and 


had been referred to our service for exam- 
. ination for CP myotomy. Table 1 summa- 


rizes the various clinical neurologic diag- 


noses of these patients and Table 2 the 









symptoms of their disease. All patients 
were screened by clinical history and phys- 
ical examination. An infotmed consent was 
obtained from all patients. 

The EMG was recorded by concentric- 
needle electrodes (EINS 2, Medlec, Surrey, 
England). One percent lidocaine hydrochio- 
ride was injected superficially under the 
skin at the puncture site, taking care not to 
inject the muscles themselves. For the CP 
muscle, a longer needle electrode was in- 
troduced through the skin at the level of the 
cricoid cartilage, just off its lateral border 
in a posteromedial direction. When the 
needle entered the muscle, there was a 
burst of activity, the so-called insertional 
activity, that diminished gradually, reach- 
ing a "resting" tonic level. Functional ver- 
ification of the location of the electrode was 
obtained by asking the patient to swallow, 
taking note of the change in EMG activity. 
Typically, the CP muscle responded by a 
marked change in its activity only during 
the act of swallowing and very slightly, or 
not at all, during breathing or phonation. 
To sample the IC muscle, a shorter concen- 
tric-needle electrode was inserted through 
the skin at the level of the upper border of | 
the thyroid cartilage in a posteromedial di- - 
rection, until the insertional burst of EMG 
activity was noticed. Again, activity was 
markedly inereased during the act of swal- 
lowing but changed minimally,or not at all, 


during breathing or phonation. The EMG . 


activity was amplified and displayed (the 
1510 A EMG, Hewlett-Packard, Palo Alto, 
Calif), with a frequency band-pass filter of 
15 to 5000 Hz. 

Recording of intraluminal pressure was 
performed by a specially designed catheter 
assembly composed of three balloon cathe- 
ters, fused longitudinally with their tips 
3 em apart. The assembly was passed 
through the nose into the esophagus, the | 


- balloons were inflated with 1 mL of water, - 


and. the catheters were connected to pres- 
sure transducers that were calibrated be- 
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The ad patterns of EMG activity of 
| the phiemyngea! 1 Muscles anc intraluminal 








3 ation. ‘This control group included 10 men 
‘and nineavomen between 30 and 72 years of 
^ age (mean, 43 years). All members of the 
control group were screened dy clinical his- 
tory and physical examination to exclude 
pharyngeal problems. Informed consent 
was obtained from all ef the patients. The 
various reasons for hospitalization are 
listed in Table 3. 
RESULTS 
. Figures 1 and 2 skow she traces of 
EMG aetivity in the pharyngeal mus- 
|. eles and the simultaneous intralumi- 
— . mal pressure changes that were re- 
corded in subjects from the control 
group (20 swallowing preblems), who 
represeated the normal pattern of ac- 
tivity. 








100 mm Hg | z 


; (no sialtowing Bioblen). The upper two traces demonatiate the intralu- 
minal pressure recordings. The lower two traces show the electromyo- 
; i cordings. HP oe hypopharyn®; UES; upper esophageal 


onstrictor B ‘See "Results" section. 
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The contraction of the hypopharyn- 
geal muscles is manifested by the 
sharp elevation of pressure in the up- 
per trace. Synchronously, there is a 
drop in pressure in the UES zone, 
which is preceded by a slight increase 
in pressure. The manometrically re- 
corded relaxation lasts about 0.5 sec- 
ond and is followed by a contraction 
that produced a markedly greater 
pressure elevation, which lasted for 
about 2 seconds. 

Electromyographically, the act of 
swallowing is marked by a large burst 
of activity (+0.5 mV, maximal ampli- 
tude) in the IC muscle, lasting about 
0.5 to 1.0 second. Synchronously with 
or shortly before the initiation of the 
burst of activity in the IC muscle, the 
resting activity in the CP muscle 
dropped markedly, almost disap- 
peared, and remained so until the end 
of the IC muscle burst. Frequently, the 
inhibition of activity in the CP muscle 
was preceded by a short (20 to 100 ms) 
burst. Following the period of inhibi- 
tion, the CP muscle revealed a second, 
larger, and more intense burst ("re- 
bound") lasting about 1 second, with 
gradual return to the preswallowing 
level of activity. 

Even in normal subjects, the in- 
traluminal pressure changes in the 
hypopharynx and UES zone were not 








Fig 2.—-Normal recordings from another patient with T1 glottic carei — 
noma. In this example, the third channel was used for recording pres- - 
sure changes (which represent the peristaltic wave) within the esoph- - 
ageal lumen. HP indicates hypopharynx; JES, upper esophageal 
sphincter (zone); CP, cricopharyngeal (muscie); and ES, esophagus 


















Table 1.— Patients With.  Swalwin E 
and/or Aspiration. Problems - 


















Diagnosis 





Stroke 
Progressive bulbar palsy 
Pseudobulbar palsy 

Parkinson's disease 

Myasthenia gravis 

Motor neuron disease 

Multiple sclerosis 

idiopathic oricopharyngeal s spasm 
Total 
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Table 2.— Symptoms in the 
Patient Groug 
























Patients 









Symptom 
Dysphagia alone 
Dysphagia and aspiration | 7 
Aspiration alone i 3 
Dysphagia and. nasal regurgitation B 
Total 23 








Table 3.—Reasons for. Hospitalization 
of Control Subjects 


No.of . 
Patients. 


Diagnosis 


Unilateral vocal cord polyp 
Unilateral vocal cord paralysis 
T1 glottic carcinoma 

Acute laryngitis 

Totai 
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Fig 4.— Recordings from 32-year-old patient with amyotrophic lateral 
sclerosis. There is a slight pressure change only in the hypopharynx (HP) 
;, during swallowing (see calibration). The electromyographic recordings 
showed abnormal, unorganized traces. Barium swallow showed stasis 
: inthe HP and aspiration. UES indicates upper esophageal sphincter; CP, 
. Gricopharyngeal (muscle); and IC, inferior (pharyngeal) constrictor 
"(muscle). 


Fig 3. —Recordings of a 65-year-old patient with progressive dysphagia. 
Normal hypopharyngeal. (HP) and upper esophageal sphincter (UES) 
pressure traces are present. However, the electromyographic recording 
from the cricopharyngeal (CP) muscle at rest shows unusual increased 


activity, both in rate and amplitude, and only partial inhibition during : 
swallowing. The barium swallow showed evidence of cricopharyngeal — 


"spasm.' 


[CES duas Vd 


Fig. 5. —Recordings from a 42-year-old patient with progressive bulbar 
syndrome who suffered from dysphagia. The pressure changes in the 
level of the upper esophageal sphincter (UES) seemed tobe normal and 
so was the electromyographic (EMG) activity of the cricopharyngeal 
muscle (CP). However, although good EMG activity was recorded in the 
inferior (pharyngeal) constrictor (IC) muscle, the pressure recording in 
the hypopharynx (HP) showed poorly coordinated, low-amplitude con- 
traction, not synchronomy with the relaxation of the UES. Barium swal- 
low demonstrated stasis in the HP. 





uw always correlated with the EMG ac- 
-> tivity in the IC and CP muscles. In pa- 
tients suffering from swallowing prob- 
lems, a lack of correspondence between 




















events was found quite often. In addi- 


bances could be divided into the fol- 


hom the "resting" activity in the CP 
uscle was increased, with or without 
‘allel increase in the intraluminal 
pressure at the level of the UES (Fig 3); 


the electrical and the mechanical 


tion, various deviations from the nor- _ 
mal patterns were noticed. The distur- 


lowing. categories: (1) patients in : 


(2) patients i in whom only slight or no | 


increase in the EMG activity of the IC 


muscle was recorded during swallow- 


ing, as well as no change or a slight in- 
crease only in manometric hypopha- 


ryngeal pressure (Fig 4); (3) patientsin | 
whom abnormal or no inhibition of 


EMG activity could be observed during 
swallowing, accompanied by the lack 
of a decrease in pressure at the upper- 
high-pressure zone; (4) patients in 
whom the synchronization between 
the contraction of the IC and CP mus- 
cles was disturbed (Fig 5); and (5) pa- 
tients in whom various combinations 
of the above disturbances, noted on 
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both EMG and manometric investiga- 


tions, were observed. 











The most common findings in pa- d 


tients who suffer from conditions such 
as progressive bulbar palsy or motor 


neuron disease were the lack of in- 


creased EMG activity in the IC muscle, d 
usually accompanied by the lack of an 





increase in pressure in the apper-high- — . 


pressure zone. These findings reflect. 
the weakness of the upper pharyngeal 


sphincter. In idiopathic swallowing 
problems, on the other hand, the main. 
feature was an abnormal increase in. _ 


the EMG resting activity in the CP 
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cle contractions; 





with a parallel in- 





C s iffer from dysphagia 


d | /or ; aspir tion and the determina- 


tion of whether a CP myotomy is 


indicated’ First, and still most im- 
portant, is the clinical in impression. The 
surgeon must be cenvirced that the 
patient's signs and symptoms are se- 
vere enough to justify a major surgical 





.. procedure. The patient snould be hos- 


pitalized for at least several days, and 
his feeding habits amd problems 
should be analyzed and documented. 
His medical history with regard to 
swallowing difficulties, weight loss, 
and recurrent aspiratiens and pneu- 
monias is a crucial facter in decision 
making. 

Second, a thorough radiological 
evaluation is necessary. A regular 
barium swallow aad, most impor- 
tantly, cineradiography or videora- 
diography should demonstrate 
whether the dysphagia is, indeed, due 
to malfunctioning of the swallowing 
mechanism. The radiolegical abnor- 
malities may consist of (1) a posterior 
pharyngeal indentation or “bar” in the 
lateral projection; (2) retention of the 
barium in the hypopharynx or a delay 


in its passage to the esophagus; (3) 


poor eoordination of the patient's mus- 

(4) transient out- 

pouching of the pharynzeal mucosa; 

and (5) the common phenomenon of 
aspiration of the barium. 

Manometry  (pharynzoesophageal 

motility study) is the third mode of 


3 A Palmer ED. Disorders or she ae 








. à Is CP. Dysphagia i in pharyngeal paralysis 
et łby ue E sphiactorotomy. Lan- 


1:45 
“3. Clllcátera TC, Kadeli BM, Ward PH. Dys- 


< o  phagia secondary to ericopharyrgeal muscle dys- 
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surgical: management. Arch Otol. 1975; 


4. Lebo CP, Sang Y, Nerris FH. Cricopharyn- 
geal myotomy in amyotrephie lateral sclerosis. 
Laryngoscope. 1916:86:862-868. 

5. Van Overbeek JJM, Betlem HC. Cricopha- 
ryngeal myotomy in pharrngea: paralysis: cine- 








evaluation and now enjoys increasing 
popularity.'?>*? Manometry may be 
more accurate than radiography in the 
determination of the "site of lesion" 
the digestive tract. Cineradiography 
or videoradiography demonstrates the 
swallow mechanism in anatomic 
terms; manometry shows the pressure 
events within the lumen in sequence 
and in a quantitative manner. 

Recently, we have added the follow- 
ing new tool for the routine evaluation 
of the swallowing mechanism: record- 
ing of EMG activity from the IC and 
the CP muscles in patients who were 
candidates for cricopharyngeal my- 
otomy.” Several pathologic EMG pat- 
terns were defined in comparison with 
a control patient who did not suffer 
from swallowing problems. Recording 
the EMG activity from the pharyngeal 
muscle reflected in the most direct way 
whether the disturbance is in (1) the 
hypopharyngeal musculature (repre- 
sented by the IC muscle), (2) the UES 
(CP muscle), (3) the synchronization 
between them, or (4) a combination of 
the above. 

Our previous study’? demonstrated 
also that in humans, in contrast with 
what was demonstrated in the 
opossum, the IC muscle displays dif- 
ferent EMG activity than does the CP 
muscle. The CP muscle exhibits a con- 
tinuous activity at "rest"; the IC mus- 
cle is relatively silent at rest. In the act 
of swallowing, the IC muscle shows a 
large burst, synchronized with a pe- 
riod of complete inhibition in the CP 
muscle. Thus, the IC muscle in humans 
acts as part of the hypopharyngeal 
musculature, whereas the CP musele is 
the UES. 

In the present study, combined re- 
cording of intraluminal pressure and 
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EMG activity of the pharyngeal mus- 


cle was made routinely in patients 
suffering from dysphagia and in con- - 
trol subjects for the first time, to our 


knowledge. The results show that very 
often there is no complete correlation 
between the intraluminal pr essure 
changes and the electrical eventa in th: 
pharyngeal muscles. . e 

In this regard, note that iia: upper- 
high-pressure zone is attributed, in 
part, to the elastic forces of the sur- 








rounding tissues and the forward dis- a 


placement of the larynx." Moreover, 
CP myotomy in humans reduces, but 
does not abolish, the high pressure." 
Doty” even concluded taat the upper- 
high-pressure zone is generated only 
by passive elastic forces of the sur- 
rounding tissues. Thus, it is important 
to record simultaneously both the in- 
traluminal pressure and the EMG ac- 
tivity in the pharyngeal muscles to 
better understand the relationship of 
these two parameters in normal indi- 
viduals and to better deine the under- 
lying pathologic mechanism in pa- 
tients with dysphagia. 

This technique was feund to be tol- 
erated well and posed minimal incon- 
venience to most. patierts. The test is 
safe; easy to perform, after mastering 
the technique; and provides valuable 
information relatively quickly (about 
30 minutes per examination). This in- 
formation should impreve our ability 
to properly select patients who are 
able to profit from CP myotomy, 
thereby improving the success rate of 
this operation. 
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Upper Esophageal Sphincter 


3 Onivaldo Bretan, MD, PhD; Maria Aparecida C. A. Henry, MD, PhD; Paulo R. Cury, MD, PhD 


.. * The various pull-through techniques 
. used to measure pressure and length of 
the upper esophageal sphincter have not 
. been studied in depth. Because of the im- 
portance of obtaining further information 
about these techniques, a group of 25 
. dogs was submitted to upper esophageal 
sphincter pressure and length measure- 
ments by three different pull-through tech- 
niques (two of the continuous type and 
. one of the station type), each with three 
. replications per animal, to determine pos- 
sible differences among techniques. A 
single introduction provided reliable re- 
Sults, with no sequential effect of the 
measurements or of any one technique on 
resting pressure. However, each tech- 
nique yielded different sphincter lengths, 
higher values being obtained when the 
continuous techniques were used. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:914-916) 


he electromanometric methods 

and techniques used for evalua- 

tion of the upper esophageal sphincter 

(UES) and of the lower esophageal 

sphincter (LES) are useful for the de- 

termination of the motor activity of 

the upper digestive tract. However, 

- there are differences and lack of ho- 

mogeneity in the methods, techniques, 
and equipment used.'? 

The usefulness of different pull- 
through techniques has been under 
discussion. At first, only the station 
puli-through technique (SPT) was 
used, but then several investigators 

= — introduced the continuous pull- 

^. through technique (CPT)? posteri- 

= orly. Nowadays, both techniques are 

„used with no consensus about the ad- 

: vantages of one or the other having 
© been reached. 

According to Dodds et al? CPT is 

- more reproducible and gives more re- 

. liable LES records, but SPT is useful 
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because it allows a better evaluation of 
changes in the sphincteric and esoph- 
ageal pressures. The results obtained 
by Goodall et al? however, disagree 
with the ones achieved by Dodds et al. 
Welch and Drake’ observed great vari- 
ation in CPT reeord pressures and no- 
ticed that SPT is more reliable when 
used in LES study. 

The values recorded with CPT may 
be affected by pull-through velocity, 
but few studies concerning this have 
been published? Even in relation to a 
single technique, SPT, for example, 
there is lack of homogeneity because 
authors use different intervals and 
different steps during the withdrawal 
of the catheter.^* Furthermore, differ- 
ent moments of the respiratory cycle 
are used? and the position and the 
number of orifices in the catheter and 
its outer and inner diameter also vary 
among authors.!^'? This lack of homo- 
geneity makes comparison of data dif- 
ficult. 

Doty,” and Asoh and Goyal” believe 
manipulation of UES produces reflex 
contraction that leads to alteration in 
resting pressure evaluation. Actually, 
the diameter of the catheter has a di- 
rect influence on intraluminal pres- 
sure results in UES and in LES.” Few 
studies have investigated the relation- 
ship between resting pressure of UES 
and the number of times a catheter is 
inserted in the lumen.” This matter is 
closely related to the reflex contraction 
stated by Doty.” Authors report dif- 
ferent numbers of catheter inser- 
tions.*?^ The gap in the study of the 
pull-through techniques led us to un- 
dertake an experiment to evaluate 
UES pressure and length measure- 
ments. 


MATERIALS AND METHODS 


Twenty-five adult, male mongrel dogs, 
weighing 13 to 16 kg, were used. The ani- 
mals were examined clinically and endo- 
scopieally and were maintained awake dur- 
ing the electromanometry prodecure. All 
animals were submitted to three pull- 
through techniques CPT, rapid CPT 
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(RCPT), and SPT. Each animal was sub- 
mitted to a single measurement session 
consisting of nine catheter insertions, three 
for each technique, in random sequence. 
Three side orifices 0.8 mm in diameter 
were made in the catheter 5 em from one 
end and at 90? in relation to the radial 
plane. Care was taken to always give the 
same orientation to the position of the or- 
ifices on the occasion of each catheter in- 
sertion. The SPT was performed by manual 
pulls of 0.5 em, waiting for the record to 
stabilize. For CPT and RCPT, the catheter 
was pulled at rates of 20 and 40 em/min, 
respectively. A polyvinyl catheter 4.7 mm in 
outer diameter and 0.8 mm in inner diam- 
eter for each way was used. Pressure was 
recorded with transducers (Elema Scho- 
nander EM T34) using a continuous infusion 
of distilled water at a rate of 2.5 mL/min. 
Maximum pressure and length were calcu- 
lated from the graphs, and the maximum 
pressure peak was always measured. 


STATISTICAL ANALYSIS 


À preliminary study was first carried out 
to determine the variability of the three 
replications and the best value to be used to 
represent the replications. Because of the 
type of variables used and the variability of 
the replications, we opted for the use of the 
median. Data were analyzed statistically 
with the following objectives: (1) to deter- 
mine the variability of the replications 
within animal and within technique using 
the nonparametric test of Friedman; and 
(2) to compare the three pull-through tech- 
niques (CPT, SPT, and RCPT) and to deter- 
mine their variability. Because the same 
group of 25 animals was tested with each 
technique, the techniques were also com- 
pared using the nonparametric Friedman 
test for x-related (dependent) samples.^ 


RESULTS 


The study of sequence effect within 
each technique showed variation in 
UES pressure and length both within 
and among animals. No sequence ef- 
fect was observed when each technique 
and each variable was considered 
(P > .20) in each situation (Figs 1 and 
2). The study of technique effect on the 
sequences showed that pressure did 
not change significantly among tech- 
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Fig 1.—Zomparison of the sequence effect in upper esophageal 
sphincter pressure in each technique. No sequence effect was noted in 
any of the techniques. Open bar indicates continuous pull-through tech- 
nique (CT) values; solid bar, rapid CPT (RCPT); hatched bar, station 
pull-throwgh technique (SPT); and md, median test. 
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Fig 3.-~Comparison of three techniques in each sequence for upper 
esophageal sphincter pressure. No difference was noted between the 
techniques in sequences 1 and 2 and a tendency in sequence 3. Open 
bar indicates continuous pull-tirough technique (CPT) values; solid bar, 
rapid CPT (RCPTY; hatched bar, station pull-through technique (SPT); 
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Sequence 


Fig 2.— Comparison of the sequence effect in upper esophageal 


sphincter length in each technique. No sequence effec? was notedinany -< j 
of the techniques. Open bar indicates continuous pull-tnrough technique 


(CPT) values; solid bar, rapid CPT (RCPT); hatched bar, station 
pull-through technique (SPT); and md, median test. 


x? = 12.09 P« 01 

(CPT = RCPT) > SPT (CPT = RCPT) > SPT 
3.0 x? = 6.27 P<.05 
(CPT = RCPT) >SPT 


= 474.02 P<.001 


2 
Sequence 


Fig 4.—Comparison of three techniques in each sequence for upper 
esophageal sphincter length. A difference was noted between the two 
continuous techniques and the station pull-through technique (SPT). 
Open bar indicates continuous pull-through technique (CPT) values; 
solid bar, rapid CPT (RCPT); hatched bar, SPT; and md, median test. 














and md, median test. 


niques P» 30), aeien length did 
change. with the values obtained by 


OPT and RCPT being similar to each 
UG. gie d $e than those obtained 





a i for re ( (P. > 10) E a ten- 
dency toward higher variability for 
ihe CPT and: RCPT | in relationship to 

T (05 5< P: x S20 in terms of sphinc- 


COMMENT 

Analysis of the Effect of Sequence 
Within Each Pull-- Through Technique 

The lack of the effect of sequence 
observed in the measurements of rest- 
ing pressure in any of the three pull- 
through techniques indicates we can 
make successive introductions and 
withdrawals without the occurrence of 
progressive increases of resting pres- 
sure, which leads to errors in the eval- 
uation of measurements. Doty” be- 
lieves nonphysiologic stimuli lead to a 
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contraction of the cricopharyngeus 
muscle. For Doty, there is no active 
contraction in this muscle while it is 
resting and the closure of sphincter is - 
due to passive elasticit: 
rounding structures; the active closure 
would occur only when induced by re- 
flexes and manipulation. If this reflex 
exists, it should occur with the same 
intensity in the three techniques. Our | 
findings deny the existence of such a 





reflex; if there were such a reflex, it — 


should present with different intensi- 
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ties, ie, different pressures, in each 


technique used. It may be concluded 
that a single introduction is sufficient 
to obtain reliable measurements of 
resting pressure and  sphincteric 
length in the conditions of our experi- 
ment. Our results do not allow us to 
make statements about reproducibil- 
ity in valuesof the sameindividual and 
about similarity in values of individu- 
als at different intervals. 


Analysis of the Effect of 
Technique Within the Sequences 


This analysis investigated the exist- 
ence of a difference among techniques 
in each of the sequences and demon- 
strated that UES resting pressure did 
not differ significantly among the 
three techniques. However, UES 
length presented the highest values 
when measured by the two CPTs. 
These results show that any of the 
techniques can be used indistinetly for 
pressure measurements, ie, SPT may 
be used in an introduction and CPT 
may be used in the following introduc- 
tion. 

Some hypotheses can be raised to 
explain the similar pressure values 
obtained by the SPT, CPT, and RCPT. 
A possible cause is that the great vari- 
ability of values observed is true and it 
prevents the verification of differences 
among techniques. Another cause can 
be related to rotation of the catheter in 
the lumen of esophagus, even if an ori- 
entation has been given to the cathe- 
ter. À third cause can be a true simi- 
larity among techniques. Our results 
support this last hypothesis. 

The difference in length measure- 
ments among CPT and SPT can be ex- 
plained by the characteristics of the 
techniques. Length measurements de- 
rive from the recording of the high- 
pressure segment, which is better de- 
fined in CPTs than in SPTs. Actually, 
recordings are never entirely reliable 
owing to errors in the method and in 
thetechnique as well as of the observer 
. at the moment he analyzes the record- 

- ing graphs. Dodds et al? compared 
. RCPT and SPT LES pressure measure- 
M ments taken by two observers at the 
same occasion and by the same ob- 
- Server on different occasions. A dis- 
^. agreement in the evaluation of sphinc- 


-< ter pressure was found in both situa- 


tions. According to Goyal et al,” it is 
difficult to define the exact beginning 


and end of the high-pressure segment 


of UES while using SPT. 

In UES measurements by SPT, it is 
necessary to remember that the length 
of the human sphincter is little more 
than 1 cm wide.**’ Thus, in only two 
0.5-em pulls, the catheter may leave 
the UES zone and cause measurements 
lower than the real ones. Furthermore, 
the respiratory cycle movement may 
displace the orifices of the catheter 
from the sphincteric region.* In CPT 
the recordings are closer to the real 
value because the sphincter is passed 
throughout its extent in a homoge- 
neous manner. 

From the previous commentaries, it 
may be concluded that reliable values 
of resting pressure can be obtained for 
groups of individuals at a given time 
using a single catheter introduction 
and, if necessary, various introduc- 
tions may be realized, using the three 
techniques in a random sequence, 
without a significant pressure differ- 
ence. In the length measurements, 
there are differences among the tech- 
niques and it is advisable to use the 
CPT in situations that require more 
exact measurements. 

These results permit us to conclude 
that the resting pressure and length 
values obtained with different pull- 
through techniques applied to the UES 
present variability. We also conclude 
that reliable values can be obtained for 
groups of individuals at any given time 
using a single catheter introduction 
because no effect of sequence was 
noted between the successive pulls for 
pressure and length, nor any effect of 
technique for pressure. In measure- 
ment of sphincter length, owing to the 
different values obtained with the 
three pull-through techniques, it is 
advisable to use the CPT in situations 
requiring more exact measurements. 
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sophagography and Esophagoscopy 


Comparison in the Examination of Patients With 


Head and Neck Carcinoma 


Matilde Nino-Murcia, MD; Miriam E. Vincent, MD; Charles Vaughan, MD; Willard E. Fee, Jr, MD; 
Richard L. Goode, MD: Alan H. Robbins, MD; F. Frank Zboralske, MD 


e Wecarried out a prospective, double- 
blind study at three institutions, compar- 
ing esophagography with esophagoscopy 
for the detection of simultaneous cancer 
of the asophagus in patients with other 
: squamous cell cancers of the head and 
* neck. The goal was to determine whether 

. esophagography and esophagoscopy are 
necessary for the examination of patients 
before treatment. One hundred eighty-two 
patient: were studied; both examinations 
were done in. 148 petienis. Twenty-one 
patients could not uncergc esophagosco- 
py; esophagography was inadequate in 9 

. patients; 4 patients could have neither ex- 


here is a definite association be- 
$ tween squamous celi cancer of the 
esophagus and other squamous cell 
eancers of the head and neck.” In fact, 
in the United States, patients who 
have primary (index) squamous cell 
cancers. of the oral area (buccal mu- 

e for bablication April 24, 1990. 


el... Prom the Department cf Diagnostic Radiology 
ee (Dre: Ni o Munra and PARE Division of 





NA Medies € Genier, De of 
s University Sehool of Medicine 


tion, "Boston VAL Medical Center (Drs Vincent and 
Robins); and the Department cf Otolaryngology, 
Boston University Seheol cf Medicine (Dr 
Vaughan. | : 

Rep ria requésis to shin ie Radiology Ser- 






ue. f Arch Otolaryngol Head Neck Surg— Vol 116, August 1990 





amination. Concordance was noted be- 
tween the two procedures in 86.5% of pa- 
tients, Sixty-five percent were normal, and 
21.5% were abnormal. One esophageal 
cancer was found in this series that was 
diagnosed by both methods. Our data 
suggest that esophagoscopy and esoph- 
agography may be compiementary in eval- 
uating squamous cell carcinoma of the 
head and neck in patients before treat- 
ment. Esophagography alone was useful 
in patients in whom esophagoscopy could 
not be performed. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:917-919) 


cosa, palate, floor of the mouth, ante- 
rior two thirds of the tongue or lip), the 
pharyngeal area (tonsil, oropharynx, 
piriform recess, hypopharynx, and 
posterior one third of the tongue), or 
the laryngeal area (supraglottic, glot- 
tic, transglottic, or subglottic areas) 
have 10 times more esophageal cancer 
than the general population.' Patients 
with cancer of the nasal cavity, si- 
nuses, and nasopharynx, however, do 
not have an increased prevalence of 
cancer of the esophagus.’ 

Most authors have found that the 
prevalence of a simultaneous second 
primary cancer of the esophagus in 
patients with squamous cell cancer of 
the head and neck is between 0.7% and 
1.8% 14923 although two series have 
found it to be as high as 79765 and 8%," 
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respectively. Because of these findings, 
part of the examination of patients 
with squamous cell canzer of the head 
and neck may include esophagoscopy 
to rule out simultaneous cancer of the 
esophagus.'^^ Some patients may un- 
dergo esophagoscopy aad esophagog- 
raphy. Therefore, we dió a prospective, 
double-blind study to see if both of 
these studies are warranted for the 
examination of these patients before 
treatment. 


PATIENTS, MATERIALS, 
AND METHCDS 


One hundred eighty-two patients with 
squamous cell cancer of tàe oral, pharyn- 
geal, or laryngeal areas, about to undergo 
esophagoscopy, were studied. The study 
was carried out by the Divisions of Oto- 
laryngology and Diagnostic Radiology at 
three institutions. 


A barium-air contrast esophagogram E 


was attempted on each patient before 
esophagoscopy. The result s of the esoph- 
agogram were recorded on a special form 
that listed the following categories: normal, 
cancer, rule out cancer, and noncarcinoma- 
tous abnormality (such as, esophagitis and 
diverticulum). Each form. also had a dia- 
gram of the esophagus to illustrate the site 
of the lesion. 

The surgeons took thé roentgenograms 


and the results to the operating room in ` 


sealed envelopes; they dic not open those 


envelopes or see the roentgenograms or the © 


results before esophagoscopy. The sur- 
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Table 1.—Preoperative Examination 
in 182 Patients With Head and Neck 
Squamous Cell Carcinoma 


" Examination No. of Patients - 


Esophagogram and 
















endoscopy 148 
Esophagogram * 21 
Endoscopyt 9 
Unable to evaluate by 

either method 4 

. Total 182 


"Unable to have endoscopy performed due to 
bulky tumor, stricture, trismus, or neck rigidity. 

tEsophagogram was inadequate due to aspiration 
or inability to swallow enough barium to distend 
esophagus. 


Table 2.-—— Concordance Between 
Endoscopy and Esophagography in 
128 Patients 


Results No. of Patients 


Both studies normal 


Both studies abnormal 
Carcinoma 
Esophagitis 
Varices 
Stricture 
Diverticulum 
Glycogen plaque 


geons, however, were informed about find- 
ings that may have affected the safety of 
rigid endoscopy, such as large diverticula, 
stricture, or severe degenerative changes in 
the cervical spine. 

Esophagoscopy was performed with ei- 
ther a rigid or flexible esophagoscope, after 
which the surgeon recorded the results of 
the examination. When the initial esopha- 
goscopy was finished, and the results had 
been recorded, the surgeon looked at the 
roentgenograms and the relevant reports in 
the operating room, If the radiologist had 

: reported a lesion not found at esophagosco- 
|o. py,thesurgeon immediately performed an- 

.- other esophagoscopy of the patient and 
== recorded the results again. The surgical 
=- staging sheets, the results of the esophago- 
grams, and the medical records were eval- 
<: uated by the radiologists and discussed 
with the surgeons before any of the data 
were analyzed. 
















RESULTS 


- One hundred ninety-one patients en- 
tered the protocol. Nine were excluded 
because they were found not to have 
squamous cell cancer of the head and 
neck. Thus, the study included 182 pa- 
tients (163 men and 19 women) with 
proved squamous cell eancer of the 
head and neck, with an average age of 
/. 61 years (range, 35 to 90 years). One 
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Table 3. —False-Negative Results 


No. 0f Cases Missed by 


teens ierra riti i neri emen motu aa i T TT a a a een 


Lesion 
Esophagitis 


Stricture 
Diverticulum 


Total 


Esophagography 





Endoscopy 


1x? 


Table 4. —False-Positive Results 


Preoperative No. of Cases 


Esophagography 
Rule out carcinoma 


Esophagitis 


Endoscopy 
Stricture 1 


hundred sixty-five patients had a his- 
tory of heavy tobacco smoking, while 
122 had a history of alcohol abuse. Fif- 
ty-one patients had a history of 
squamous cell eancer of the oral cavity, 
pharynx, or larynx. Fifty patients had 
dysphagia, and 32 had odynophagia. 
Esophagoscopy and esophagogra- 
phy were successful in 148 of 182 pa- 
tients (Table 1). In 21 patients esoph- 
agoscopy failed for many reasons. In 8 
patients, the tumor was large and 
bulky. In 6 of these patients there were 
T4 lesions of the tongue. One patient 
had a T2 lesion, and one a T3 lesion of 
the piriform sinus. In 4 patients stric- 
tures were so tight that the endoscope 
could not be passed; in 3 of these 
patients the stricture was in the cervi- 
cal esophagus, and in 1 patient the 
stricture was in the hypopharynx. The 
neck in 3 patients was so rigid (because 
of severe degenerative disease of the 


cervical spine) that esophagoscopy 


was impossible. Five patients had se- 
vere cardiopulmonary problems and 
could not undergo endoscopy; 3 of these 
patients had severe chronic obstruc- 
tive pulmonary disease and the endo- 
scopist believed that sedation was in- 
appropriate. One patient had had a re- 
cent myocardial infarct, and in 1 
patient bradycardia developed during 
laryngoscopy, so the endoscopy was 
halted. One patient had severe trismus 
and could not undergo endoscopy. 


* 





Final Diagnosis 


Normal 





No stricture, esophageal deviation caused by aorta 





The esophagogram was inadequate 
in nine patients because the patient 
aspirated, had difficulty in swallowing, 
or was unable to distend the esophagus 
sufficiently for a diagnostic examina- 
tion to be obtained. In four patients 
neither examination was adequate, for 
the reasons listed earlier. 

Concordance was noted between the 
results of esophagoscopy and esoph- 
agography in 128 (86.5%) of the 148 
patients who underwent both exami- 
nations, of which 96 (65% ) were nor- 
mal and 32 (21.5%) were abnormal 
(Table 2). One simultaneous esoph- 
ageal cancer was detected, and both 
methods detected it. 

Other abnormalities found included 
esophagitis, varices, strictures, and di- 
verticula. Esophagography failed to 
demonstrate abnormalities detected 
at esophagoscopy in 11 patients 
(7.4% ). Of these, 7 patients had mod- 
erate esophagitis, 3 had small varices, 
and 1 had a small fibrovascular polyp 
in the upper third of the esophagus. In 
4 patients (2.7%) the esophagogram 
was read as positive, but no lesion was 
found at esophagoscopy. Of these 
esophagograms, two were read as 
esophagitis and two were read as "rule 
out cancer" (Tables 3 and 4). 

The initial esophagoscopy failed to 
demonstrate abnormalities found on 
esophagography in four patients 
(2.7%). When the surgeon subse- 


Esophagography/Esophagoscopy—Nino-Murcia etal = 















2 radiologist's report 
'escphagoscopy, how- 

lities were found, 
s idu a glyco- 














E aorta: the surgeon enna this as a 
2 ‘stricture, although there was not a 
true narrowing of the esophagus. 
. Rather, the aortic arch had deviated 
the esophagus (Tables 3 and 4). 





COMMENT 


This study: disclosed the presence of 
|. one simultaneous esophageal cancer. 
<io Thus, the prevalence of simultaneous 
* esophageal cancer in this study was 
0000495, æ figure similar to that which 
< other authors describe. Esophagos- 
copy aad esophagography detected 
this carcer that was found just distal 

to the cricopharyngeal muscle. 

Each diagnostic test failed to detect 
one nomecarcinomatous lesion consid- 
ered to be significant within the con- 
text of tuis study. Esophagography did 
not demonstrate a fibrovascular polyp 
with a &iameter of 1 cm in the upper 

i part of the esophagus, while initial 

4^ . esophagoscopy did nct demonstrate an 
area of moderate esephagitis, also in 
the upper part of the esophagus. 

Some authors'** have recommended 
triple endoscopy as the initial workup 
for patients with squamous cell cancer 
of the head and neck. This is because 
the examination allows the evaluation 
of the larynx, tracheobronchial tree, 
and esophagus, all of which are areas 
that car be sites of a second primary 
squamous cell cancer. 

Because the only simultaneous 
esophageal cancer found in our study 

. . was seen by both techniques, our data 
"*.. suggest that each technique is equally 
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effective. However, both examinations 
missed small significant nonearcino- 
matous lesions that could effect pa- 
tient care and follow-up and that could 
have been small cancers. 

In 2.7% of patients, the esophago- 
gram revealed information not re- 
vealed by endoscopy that could have 
been useful as a baseline for posttreat- 
ment studies. In addition, in 21 (11.5% ) 
of 182 patients, esophagoscopy could 
not be performed and esophagography 
was the only method for staging and 
detecting a simultaneous esophageal 
cancer. 

If the decision is made to screen the 
esophagus for cancer as part of the ex- 
amination of patients with other head 
and neck squamous cell cancers before 
treatment, our data suggest that 
esophagoscopy and esophagography 
may be complementary. Our data also 
Show, however, that although the 
prevalence of simultaneous squamous 
cell cancer of the esophagus in patients 
with other squamous cell cancers of 
the head and neck is significantly 
higher than in the general population 
of the same age, the prevalence in this 
series was only 0.7%. This suggests 
that the prior probability (the proba- 
bility that a simultaneous cancer of 
the esophagus exists before endoscopy 
and esophagography are performed) is 
low, suggesting in turn that if the head 
and neck surgeon decided not to screen 
for simultaneous cancer of the esoph- 
agus, that decision is consistent with 
an appropriate standard of patient 
care." 
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Pneumatization of the Paranasal 


Sinuses (Maxillary and Frontal) 


in Cleft Lip and Palate 


Paul Francis, MBBS, DLO; R. Raman, MS, DLO; Philip Korula, MS(Gen), MCH(Plast), MNAMS(Plast); Ipeson Korah, DMRD 


€ A comparative study of roentgeno- 
grams of the paranasal sinuses between 
37 patients with cleft lip and palate and 37 
control subjects of the same age group 
was done using a planimeter. The results 
indicate that there is no statistical differ- 
ence in the sizes. The paranasal sinuses 
. increased in size with age in patients as 
well as in control subjects. 
(Arch Otolaryngol Head Neck Surg. 
(1990; 116:920-922) 


he various theories put forth for 
the formation of cleft lip and pal- 
ate are failure of fusion of the facial 
processes,' mesodermal migration fail- 
ure or insufficiency, merging theory,’ 
cs. failure of development of the epithelial 
~ wall? rupture of previously formed 
© ;eysts in the soft-tissue bridges,’ and 

- breakdown of intact epithelium. 
The theories regarding pneumatiza- 
- ` tion of the paranasal sinuses are pneu- 
— matizing drive of the mucous mem- 
.—. brane? in response to air pressure,’ re- 
. sorption of the spongiosa with positive 
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air pressure,? inherent biological 
characteristics of the cells,” heredity,” 
and growth of the alveolus as an influ- 
encing factor for the maxillary sinus.” 

The paranasal sinuses are situated 
in the structures that are implicated in 
the formation of cleft palates and lips. 
The theories also implicate the mesen- 
chyme, mesoderm, and epithelium in 
that area. The pneumatizing drive of 
the mucous membrane,’ air pressure,’ 
and resorption of the adjacent meso- 
derm*? may be altered in patients with 
cleft palate. There is a theoretical pos- 
sibility of a difference in the pneuma- 
tization of the paranasal sinuses in 
patients with cleft lip and palate; 
hence, this study. 


PATIENTS AND METHODS 


Thirty-seven patients with cleft lips and 
palates attending the plastie surgery de- 
partment of the Christian Medical College, 
Vellore, India, were admitted into the 
study. The patients were compared with 37 
normal control subjects of the same age 
group. Only patients and control subjects 
older than the age of 2 years were included 
in the study, as the frontal sinuses are not 
well seen on roentgenograms below this age 
level. Only the frontal sinuses that were 
developed above the level of the nasion were 
measured, as those below the level of the 
nasion were difficult to differentiate from 
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the ethmoidal air cells. An occipitomental 
open-mouth view (modified Water's view) 
was taken in all subjects. This view was 
chosen because 1t shows both the frontal 
and maxillary sinuses with the least area 
distortion, and the areas are easy to mea- 
sure, Though Caldwell's view gives a better 
exposure of the frontal sinuses, for ethical 
reasons it was not used to avoid double 
roentgenographic exposure to the patient. 
The standard positioning according to 
Clarke"? was used. The chin was elevated to 
make the OM line (a line drawn from the 
outer canthus of the eye to the external au- 
ditory meatus) come to an angle of 45 
degrees within the horizontal beam. The 
angle to the film is 45 degrees. The chin is 
in contact with the film support, with the 
mouth wide open. The beam is centered 
above the occipital protuberances to the 
lower margins of the orbits. The tube angle 
is nil. The roentgenograms were placed on 
an illuminator and, after marking the out- 
line, the sinuses were measured using a 
planimeter (Figure). This instrument con- 
sists of joint levers and wheels moving at 
right angles to each other, depending on the 
direction of movement, and connected to a 
system of measuring scales. The planimeter 
has been used by several workers to mea- 
sure air sinuses.'*" 

Pearson's correlation coefficient? was 
calculated for each pair of sinuses. The sta- 
tistical significance of the correlation coef- 
ficient and its probability level were deter- 
mined by comparison with the theoretical 
correlation coefficients given in the table of 
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The planimeter used to measure the area of the 
sinuses. 


correlation coefficients for appropriate de- 
grees of freedom. 


RESULTS 


The mean of the right and left max- 
illary sinus in patients does not differ 
from control subjeets in each group, 
and, as the age increases, the mean of 
the sinuses also imcreases in both 
groups (Table 1). In the case of the 
frontal sinuses, none of the frontal si- 
nuses were developed in patients 
younger than 4 years of age, and only 
two of the control subjects had devel- 
oped frontal sinuses. 

In the patients and control subjects 
who were older than 4 years of age, the 
mean of the frontal sinuses did not 
differ between cases and control sub- 
jects (Table 2), and, as age increases, 
the frontal simuses also increased in 
size (Table 3). 

There was no instance of an aplastic 
maxillary sinus, either in the patients 
or in the control subjects. 

In the patients who were older than 
4 years of age, there were eight cases of 
aplasia-of both frontal sinuses; two of 
the control subjects had aplasia of the 
frontal sinuses, for a total of 24 pa- 
tients in each group. Unilateral left 
frontal sinus aplasia was found in two 
patients, and in none of the control 
subjects. 

The maximum size of the right max- 
illary sinus was 1.48 cm? in the pa- 
tients, and 1.4.cm? in the control sub- 
jects. The maximum size of the left 
maxillary sinus was 1.46 em? in the pa- 
tients and 1.41 cm? in the control sub- 
jects. 

The maximum size of the right forn- 
tal sinus was 2.2 cm? in the patients 





Table 1.—Mean Areas in Square Centimeters and SD of Right and Left Maxillary Sinus 
for Patients and Control Subjects ' 


Patients Control Subjects 
—Ó T Á———————— 
Sinus Age, y Mean No. Mean SD No. 
Right 2-4 2.7154 1.35 13 2.8385 1.40 13 
Right 5-12 5.257 1 2.68 14 5.1143 2.26 14 
Right 13 and above 9.1700 2.85 10 9.6700 2.57 10 


Left 13 and above 8.9000 2.93 10 9.6400 2.47 10 











* The mean (SD) area of left and right maxillary sinuses does not differ from control subjects in each age group. 
As the age increases, the mean area of the sinuses increases in both groups. 


Table 2.—Mean Areas in Square Centimeters and SD of Left and Right Frontal Sinus 
for Patients and Control Subjects * 


Patients 


Sinus Age, y Mean 
Right 2-4 0.0 


Control Subjects 
——ÓÓÓÓÓÓM. 
No. Mean SD No. 


13 0.2231 0.54 13 


Left 2-4 0.0 0.0 13 0.1308 0.36 13 


Right 5-12 2.0286 


14 1.2643 1.94 14 


Left 5-12 2.05 3.33 14 1.7286 1.79 14 


6.1800 
10.37 


Right 13 and above 
Left 13 and above 


5.92 10 7.7600 
7.54 10 





6.80 10 


10.00 8.36 10 


*The mean (SD) area of right and left frontal sinus does not vary between patients and control subjects. As 
the age increases the mean area of the sinus also increases significantly. 


and 2.09 cm? in the control subject; the 
maximum size of the left frontal sinus 
was 2.3 cm’ in the patients and 2.56 cm? 
in the control subjects. 

The results indicate that there is no 
statistical difference in the sizes of the 
frontal and maxillary sinuses in pa- 
tients or in control subjects. The para- 
nasal sinuses increase equally in size 
with age in both patients and control 
subjects. 


COMMENT 


Embryologically, the maxillary si- 
nus is the first sinus cavity to develop. 
It is evident about the 70th day of fe- 
tal life. It evaginates under the middle 
turbinate in the central portion of the 
middle meatus at 7 to 10 weeks of fetal 
life. The size of the sinus at birth is 6 
to 8 cm?.? The maturation and final 
size of the maxillary sinus appears re- 
lated to dentition. During the third 
and fourth years of life, the maxillary 
sinus grows conspicuously in the me- 
diolateral plane. By the seventh year, 
the maxillary sinus measures 27 
(length) X 17 (height) X 18 mm 
(width).? Further growth acceleration 
occurs until about 12 years of age. 


Arch Otelaryngo! Head Neck Surg— Vol 116, August 1990 





Table 3. — Correlation Eetween Age 
and Study Variables * 


Pearson Correlation 
Coefficient. r 
—————————5a 


Control 


Variables Patients P Subjects P 


Maxillary 
Left 
Right 

Frontal 
Left 
Right 


* As age increases, the length of each study vari- 
able increases significantly in both cases and control 
subjects. 


The frontal sinus begins to develop 
in the region of the frcntal recess of 
the middle nasal meatus during the 
fourth or fifth month of fetal life, but 
is not topographically frontal until 
some time after birth. By 8 years of 
age, it attains adult size.” Schaeffer” 
has provided a table indicating the av- 
erage size of the frontal and maxillary 
sinuses from birth to acolescence. Al- 
though large in a child aged 12 years, 
the size still increases significantly 
until the teenage years.” 

Although the possible functions of 
the paranasal sinuses are air condi- 
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. tioning, pressure damping, reduction 
of skull weight, heat insulation, flota- 
tion of the skull in water, increasing 
the olfactory area, mechanical rigid- 
ity, vocal resonance, and diminution of 
auditory feedback, most of the theo- 

.retical functions have been refuted 

. and the probable functions may be 
mucus production and some strength- 
ening of the facial bones. Otherwise, 
‘these sinuses have little or no known 

=- physiological function.” 

- In our study, measuring the frontal 

-and maxillary sinuses of patients with 

© & cleft palate and lip, and comparing 

the findings with those of a healthy 


S group of control subjects of the same 


age, it was found that there was no 
statistically significant difference be- 
tween the two groups. This is in con- 
trast to a similar study of Von Nowak 
and Mehls? who found that the maxil- 
. lary sinuses of the control group were 
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larger than those of the patients with 
cleft palates and lips. 

Although there was no statistically 
significant difference in the pneumati- 
zation of the frontal sinuses between 
the two groups, there was more bilat- 
eral aplasia of the frontal sinuses in 
the patient group when compared with 
the control subjects above 4 years of 
age. The number studied, however, is 
too small to prove statistical signifi- 
cance. This finding supports the study” 
that aplasia of the frontal sinuses in 
patients with cleft palates and lips 
who are younger than 20 years of age 
was more common than in the control 
group. 

Air pressure during respiration, es- 
pecially during expiration, has been 
indicated*? as a factor that influences 
the pneumatization of the paranasal 
sinuses. If this is true, then the altered 
pressure due to the cleft palate in pa- 


References 


sinus from birth to late adolescence. AJ DC. 1940; 
60:55-78. 

8. Sitsen AE. Cited by: Salinger S. The parana- 
sal sinuses. Arch Otolaryngol. 1936;24:204-240. 

9. Coffin, Frerees. Cited by: Oppenheimer S. 
Accessory nasal sinus of children. JAMA. 1919; 
13:656-662. 

10. Killian. Cited by: Oppenheimer S. Nasal si- 
nus of children. JAMA. 1919;73:656-662. 

11. Shea JJ, Memphis T. Morphological char- 
acteristics of the sinuses. Arch Otolaryngol. 
1936;23:484-487. 

12. Grahe K. Cited by: Maresh MM. Paranasal 
sinuses from birth to late adolescence. AJDC. 
1940;60:55-78. 

13. Clarke KC. Positioning in Radiography. 9th 
ed. London, England: William Heineman Medical 
Books Ltd;1974;1:323. 

14. Kurata T. Cited by: Diamant M. Otitis and 
pneumatisation of mastoid bone. Acta Otolaryn- 
gol (Stockhj. 1940;suppl 41. 

15. Diamant M. Otitis and pneumatisation of 
mastoid bone. Acta Otolaryngol (Stockh). 1940; 


` 922 Arch Otolaryngol Head Neck Surg—Vol 116, August 1990 





tients would have influenced the pneu- 
matization of the sinuses when com- 
pared with control subjects, but it has 
been found in the present study that 
the sinuses in both patients and con- 
trol subjects do not differ statistically. 

Von Nowak and Mehls” have stated 
that the altered function of physiologic 
respiration of the nose in patients with 
a cleft lip and palate influences the 
pneumatization of the maxillary and 
frontal sinuses. The present study does 
not show a statistically significant dif- 
ference between the pneumatization of 
the sinuses in patients with a cleft lip 
compared with the sinuses in control 
subjects and, hence, does not support 
this hypothesis.” 
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€ Myocutaneous flazs play a prominent 
role in the immediate reconstruction of 
surgical defects following ablative onco- 
logic procedures in the head and neck. 
Transter of hair-bearing skin into the re- 
constructed upper digestive tract can bea 
major disadvantage associated with the 
pectoralis major fap. De-epithelialization 
of skin to the dermal iavel, removing the 
majority of skin appencages, can convert 
a myocutaneous flap to a "myodermal" 
flap. Platysma myocutaneous and myoder- 
X mal flaps were grafted into the oral cavity 
of 13 dogs. Gross and histologic evalua- 
tion confirmed decreased hair growth in 
the experimental myodermal flap. Wound 
complications and graff survival were sim- 
ilar for both techniques. Diminished hair 
growth further supports the utility of myo- 
dermat flaps in hairy male patients under- 
going upper digestive tract reconstruc- 
tion. 

(Arch Bion asol Mead Neck Surg. 

1990;1 geo qum 


he TS major myoeutaneous 

: flap has become & mainstay in re- 
w- construction after ablative surgery of 
. the head and neck since its introduc- 
tion in 1979. This flap is reliable be- 

.'. cause of its abundant, highly vascular- 
S ized tissue, and permits primary, non- 
Stag ed: reconstruction with acceptable 
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aesthetic results. However, transfer 
of hair-bearing donor skin into the re- 
constructed upper digestive tract has 
been a disadvantage, particularly in 
certain male patients. 

Myocutaneous flap reconstruction 
can result in impaired deglutition due 
to loss of sensation, lack of lubrication, 
and poor elasticity of an adynamic 
flap. Hair growth in the reconstructed 
oral or pharyngeal cavity further ag- 
gravates this problem. Stasis of food 
particles may also lead to halitosis, 
adding to social isolation of the oncol- 
ogy patient. 

Several flap modifications have been 
suggested in an attempt to prevent 
hair growth with variable success. 
Preoperative chemical or electrical de- 
pilation have not eliminated hair 
growth. Skin-grafted muscle flaps 
may include pilosebaceous units and 
other hair-generating epidermal ele- 
ments.? Postoperative radiation ther- 
apy as part of planned, combined 
treatment has been inconsistent in 
preventing hair growth.’ Symptomatic 
trimming and laser epilation have met 
with limited success. The current my- 
odermal modification of myocutaneous 
flaps was, therefore, assessed for its 
ability to prevent hair growth in the 
reconstructed upper digestive tract. 


MATERIALS AND METHODS 


Thirteen mongrel dogs placed under gen- 
eral anesthesia, each weighing 10 to 20 kg, 
were used in this experiment. The cervical 
region on the dog was shaved. In each ani- 
mal a superiorly based platysma myocuta- 
neous flap (3 cm in diameter) was rotated 
into the oral cavity through a split-lip inci- 
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Prev ontion of Hair Growth in Myocutaneous 


sion as a control. On the coatralateral side 
the epidermal layer of skia was removed 
with a dermatome, creating a platysma 
“myodermal” flap (Fig 1). De-epithelializa- 
tion depth ranged from 30/1000 inch to 60/ 
1000 inch; in three animals at 30/1000 inch, 
three at 40/1000 inch, four at 50/1000, and 
three at 60/1000. The myocermal flap was 
rotated into the oral cavity in an identical 
manner to the control myocutaneous flap. 

Clinical observations were recorded at 2 
and 4 months. Biopsy procedures were per- 
formed 2 months postoperatively with a 4- 
mm punch forceps. The animals were killed 
after 4 months. The intraoral flaps were 
excised, including a surrounding border of 
normal mucosa. Photographs were ob- 
tained at that time. A punch biopsy of nor- 
mal skin was obtained in each animal and 
used for comparison with tae flaps. 

The specimens obtained at 2 months were 
sectioned in the horizontal plane. Those ob- 
tained at 4 months were sectioned in both 
the horizontal and vertical planes. Normal 
skin specimens were prepared similarly. 
All specimens were fixed in 3,77» formalde- 
hyde solution and embedded in paraffin. 
Five-millimeter sections were stained with 
hematoxylin-eosin and inspected micro- 
scopically. The horizontal sections were 
used to determine hair follicle density and 
the vertical sections were used to assess ep- 
ithelial regeneration. | 


RESULTS 


Twelve myocutaneous flaps and 11 
myodermal flaps were evaluated. Clin- 
ical evaluation of the faps was re- 
corded at 4 months (Table). The con- 
trol myocutaneous flaps retained hair 
growth and texture similar to external 
Skin. There was no apparent graft 
contracture. Hair growth in each my- _ 
odermal flap was judged by compari- - 
son with that of its E D con- 
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Fig 1.—Top left, Donor site adjacent to canine oral cavity, platysma flap outlined. Top right, Removal of epidermis and su- 


perficial dermis forming a myodermal flap. Bottom left, Myodermal flap rotated into buccal surface through split-lip incision. 
Bottom right, Myodermal flap in place in oral cavity. 


trol myocutaneous flap on a scale of 0 
to 4. Six flaps were judged to have 25%, 
three 50%, and two 75% of normal hair 
growth (Fig 2). No experimental flaps 
showed total absence of hair or com- 
pletely normal hair growth. Decreased 
quantity and finer hair growth was 
believed to be associated with increas- 
ing depth of de-epithelialization. Con- 
tracture of the flap was evident in four 
of the myodermal specimens; two had 
constricted to 75% of the original flap 
area and two to 50% of normal (Table). 
Seven specimens had no evidence of 
flap contracture. Contracture in the 
flaps correlated with increased depth 
of de-epithelialization. 

Microscopic histologic evaluation 
was performed on the 2- and 4-month 
specimens. Similar hair follicle den- 
sity was noted between normal skin 


biopsy specimens and corresponding 
myocutaneous control flaps. Of the ex- 
perimental myodermal flaps, six spec- 
imens had mildly decreased hair folli- 
cle density, one had a moderate de- 
crease, and four had a marked 
decrease (Table). There was no differ- 
ence in hair follicle density between 
the 2- and 4-month myodermal biopsy 
specimens, nor was there a correlation 
between depth of de-epithelialization 
and decrease in hair follicle density. 
Rather, hair follicle reduction ap- 
peared to be randomly distributed 
among the varying depths of de-epi- 
thelialization. However, decrease in 
hair follicle density was directly re- 
lated to fibrosis and scar formation 
(Fig 3). In those specimens with a large 
decrease in hair follicle density, 
marked scar formation was noted in 
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the upper and middle dermal layers. In 
those specimens with limited reduc- 
tion in follicle density, only mild sear 
formation was present. Occasional fol- 
liculitis and hair granulomas occurred 
in the myodermal flaps. A diffuse, 
patchy inflammatory reaction was 
found in two myocutaneous flaps and 
in five myodermal flaps. The in- 
flammatory reaction consisted prima- 
rily of neutrophils and occasional lym- 
phoeytes and plasma cells. The pres- 
ence of such inflammation was not a 
factor in the degree of hair reduction. 
Specimens were examined for sur- 
face characteristics of keratinizing 
squamous epithelium and mucous 
membrane. Normal keratinizing, squa- 
mous cell epithelium was identified in 
the myocutaneous grafts. Similarly, 
keratinizing squamous cell epithelium 
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Clinical Hair 

Depth Hair Clinical Graft Follicle 
No in 1 1000 inch Growth Texture Size Density Scar Inflammation Epithelium 
Dr a 30 2 3 4 1 1 + Normal 
2 "- i30 3 4 3 3 - Normal 
3 30 3 3 4 1 1 + Normal / transitional 
4 40 1 1 4 1 1 +$ Normal 
5 40 1 3 3 3 3 4 Normal 
6t 50 2 3 4 3 3 Hyperplastic 
7 50 2 3 3 1 1 — Hyperoplas:ic / transitional 
8 50 1 1 4 1 1 -— Normal 
9 60 1 1 4 1 1 — Hyperolas:ic / hypoplastic 
TRA 60 1 1 2 2 2 + Normal 
11 60 1 1 2 3 3 = Normal 


* Hair growth: O, mone; 1, 25%; 2, 50%; 3, 75%; and 4, 100%. Texture: 1, fine; 4, coarse. Graft size: 1, 25%; 2, 50%; 3, 75%; and 4, 100%. Decrease in hair follicle 
density: 1, mild; 2, moderate; and S, marked. Scar formation: 1, mild; 2, moderate; and 3, marked. Diffuse inflammation: plus sign, present; minus sign, absent. Epithelium: 
normal, 0.14 mm; hypoplastic, <O 14 mm; and hyperplastic / transitional, 0.28 mm. 

tMyocutaneous flap failure. 

tinflammation in myocutaneous flap. 


Fig 2.—Top left, Canine No. 4, control myocutaneous flap at 2 months. Top right, Canine No. 4, experimental myodermal flap 
at 2 months. Bottom left, Canine No. 10, control myocutaneous flap at 4 months. Bottom right, Canine No. 10, experimental 
myodermal flap at 4 months. 
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Fig 3.— Top left, Canine No. 4, control myocutaneous flap at 2 months, numerous follicular units; top right, canine No. 4, ex- 
perimental myodermal flap at 2 months, marked dermal scar, marked reduction in hair follicles, diffuse inflammation, and nor- 
mal epithelium; bottom left, canine No. 10, control myocutaneous flap at 4 months, numerous follicular units; and bottom right, 
canine No. 10, experimental myodermal flap at 4 months, moderate dermal scar, moderate reduction in hair follicles, diffuse 
inflammation, and normal epithelium (hematoxylin-eosin, original magnification top and bottom left and right X40). 


was identified in all the myodermal 
flaps. Normal squamous cell epithe- 
lium is 0.14 mm thick in the canine. 
Epidermal thickness changes were ev- 
ident in three myodermal flaps. Two 
specimens had hyperplastic epithe- 
lium measuring 0.28 mm in thickness. 
One specimen contained areas of hy- 
perplastic epithelium, as well as hy- 
poplastic regions measuring less than 
0.14 mm. Two specimens obtained at 
the juncture of the myodermal flap and 
intraoral mucous membrane revealed 
a transitional epithelium between the 
normal keratinizing squamous epithe- 
lium and the mucous membrane. 


COMMENT 


Conley? hypothesized that hair 
growth was increased in transplanted 
skin secondary to graft revasculariza- 


tion. In hairy males, pectoralis major 
myocutaneous flap reconstruction may 
be complicated by hair growth.‘ 
Schuller’ noted hair growth to be a 
common occurrence with minimal 
morbidity, but 7 of 10 patients under- 
going pharyngeal reconstruction with 
the pectoralis major myocutaneous 
flap had poor nutritional intake.’ This 
was attributed to the loss of function 
with adynamic skin rather than the 
normal dynamic mucosa. No reference 
was made to the presence of hair 
growth. Montgomery? and Biller et al!” 
reported hair trimming in patients 
with persistent dysphagia. Postopera- 
tive radiotherapy failed to prevent 
hair growth and associated dysphagia 
in a number of patients.*/?!! Kuriloff et 
al? used the carbon dioxide laser to va- 
porize hair roots and follicles in the 
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reconstructed hypopharynx. Repeated 
examination 15 months later revealed 
sparse regrowth of hair. Attempts at 
chemical and electrical depilation for 
control of hair growth have not been 
successful. 

Biopsies performed by Dellon et al" 
on intraoral split-thickness skin grafts 
and deltopectoral flaps revealed kera- 
tinizing epithelium with intact dermal 
appendages. Dermal appendages in- 
cluded hair follicles, sweat glands, and 
sebaceous glands. Specimens were ob- 
tained from 2 months to 15 years after 
graft implantation. Ariyan" noted 
skin sloughing with partial epithelial 
loss, with intact muscle and partial 
dermis survival over the skin paddle of 
a sternocleidomastoid myocutaneous 
flap, used predominantly for anterior 
floor of mouth reconstruction. Histo- 
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s majór Sa A with and 


ey quilted split-thickness skin 
P" grafts. No hair growth was evident in 
either type of repair. Direct visualiza- 


yf the healed muscle flap recon- 
struction without the quilted skin 
graft showed: migration of adjacent 
mucosa. No biopsy specimens were ob- 
tained. | 

Ueda et al" compared buccal im- 
plantation of full- thickness skin grafts 


with correctly: ‘oriented and reversed 











- dermal grafts. Gross and histologic 


- evaluation showed the full-thickness 


skin grafts to be identical to donor 
skin. The reversed dermal graft was 
covered by thin epithelium that had 
grown in from adjacent mucosa. Hair 
sheaths and other dermal appendages 
were absent. Subsequent experiments 
using scanning electron microscopy 
suggested that epitheliomesenchymal 
interaction determined differentiation 
of the overlying mucosa.” Growth of 
hair follicles appears to be suppressed 
by transplanting dermis upside down. 
The reversed dermal graft provided a 
substratum for spread of the adjacent 
mucosal epithelium. Use of upright 
derma! grafts initially resulted in a 
mixture of oral epithelium and epithe- 
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lial cells of the skin appendages. Kera- 
tinizing epithelium originated from 
the hair follicle sites. With time, the 
grafts were identical to the donor skin. 

Eliachar et al? implanted myoder- 
mal flaps into the laryngotracheal 
complex in dogs. There was no hair 
growth in the grafts. A majority of 
flaps were surfaced by nonkeratinizing 
squamous epithelium and a minority 
by pseudostratified, columnar, ciliated 
respiratory epithelium. Marked fibro- 
blastic reaction and mild chronic in- 
flammatory response were detected in 
the subepithelial region. However, 
conditions in the larynx and trachea 
are not necessarily the same as in the 
oropharynx. 

Use of the myodermal modification 
of the myocutaneous flap results in 
mild to marked reduction in hair folli- 
cle density and generally decreased 
coarseness. Although reduction in 
density is directly related to degree of 
scar formation and fibrosis, it is not a 
function of depth of de-epithelializa- 
tion. The fibroblastic response to in- 
jury in the subepithelial region ap- 
pears to be responsible for hair growth 
modification. The ability of the modi- 
fied flap to mount a fibroproliferative 
response to trauma varied within lab- 
oratory animals in this study. An in- 
flammatory response was also present 
in the subepithelial region, but no as- 
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sociation between inflammation and 
ultimate reduction in hair growth was 
noted. All flaps developed keratinizing 
squamous cell epithelium similar to 
donor-site skin. Surface epithelium re- 
generated from persisting skin ap- 
pendages within the cermis. The myo- 
dermal flap modification does not limit 
flap viability. Thus, this technique may 
be used as part of a single, nonstaged 
procedure. 

De-epithelialization of a myocuta- 
neous flap to create a "myodermal" 
flap resulted in reductien of dermal 
appendages, including hair follicles, 
with little effect on flap survival in a 
canine model. Reduction in hair folli- 
cle density is attributed to fibrosis and 
scar formation in the subdermal layer. 
Once completely healed, the surface of 
the myodermal grafts corsists of kera- 
tinizing squamous cell ep thelium sim- 
ilar to that at the donor site. Because 
human and canine skin differ, addi- 
tional research is required to support 
applieation of this technique to hu- 
mans. 
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€ Aprospective clinicopathologic study 
of the nasopharyngeal lymphatic tissue, 
using a standardized approach, was car- 
ried out in 66 patients infected with human 
immunodeficiency virus (HIV) in Aviano, It- 
aly. Two hundred eighteen patients with- 
out HIV infection served as a control 
group. A significantly higher percentage of 
nasopharyngeal lymphatic tissue hyper- 
trophy was observed in HIV-infected pa- 
tients compared with the control group, 
both clinically and pathologically. The 
finding of a higher incidence of nasopha- 
ryngeal lympatic tissue hypertrophy dur- 


he World Health Organization es- 

timates that between 5 and 10 
million people worldwide are infected 
with the human immunodeficiency vi- 
rus (HIV) and that the cumulative to- 
tal of cases of acquired immunodefi- 
ciency syndrome (AIDS) will double by 
the end of 1991 to over 1.1 million’ Ac- 
quired immunodefieiency syndrome is 
a multidisciplinary disease requiring 
the combined approach of research 
and clinical investigators. Among cli- 
nicians, specialists in infectious dis- 
eases, immunology, oncology, hema- 
tology, neurology, pediatrics, gynecol- 
. . ogy, and pathology are particularly 
:. involved in the care of HIV-infected 
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ing some stages of the disease, when cer- 
vical lymph nodes are enlarged, suggests 
that the extranodal nasopharyngeai dis- 
trict behaves in the same way as the lymph 
nodes. Nasopharyngeal lymphatic tissue 
hypertrophy should be placed at the fore- 
front of the hitherto known head and neck 
manifestations of HIV infection. An ear, 
nose, and throat examination is manda- 
tory for all patients with known or sus- 
pected HIV infection. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:928-93 1) 


patients. However, all specialists could 
eventually have to care for patients 
with known or suspected HIV infec- 
tion. 

Human immunodeficiency virus of- 
ten involves the head and neck area, 
and a complete ear, nose, and throat 
(ENT) examination is routinely re- 
quired in the evaluation of HIV- 
infected patients. Approximately 40% 
of patients present with clinical man- 
ifestations in this region, in particular 
infections and malignancies. There- 
fore, otolaryngologists should be 
added to the list of clinicians who are 
involved in the diagnosis and treat- 
ment of AIDS. 

The aim of this article is to report 
the results of a prospective clinico- 
pathologic study of the nasopharyn- 
geal lymphatic tissue and its correla- 
tion with HIV infection. The clinical 
implication of systematic ENT exami- 
nation in HIV-infected patients will be 
discussed. 
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PATIENTS AND METHODS 


From November 1987 to June 1989, 66 pa- 
tients with documented HIV infection who 
were admitted to the AIDS Unit of the Di- 
vision of Medieal Oncology, Centro di Rifer- 
imento Oncologico, Aviano, Italy, ander- 
went a complete ENT examination, includ- 
ing mirror and/or fiberoptic inspection of 
the nasopharynx. Biopsy of the posterior 
nasopharyngeal wall was also suggested to 
all patients, as, prior to this study, a na- 
sopharyngeal lymphatic tissue hypertro- 
phy (NLTH) had been shown to be present 
in certain other patients. The control 
groups were made up of 218 patients who 
did not have HIV infection, who were of 
comparable age, and who submitted to ENT 
examination with nasopharyngeal inspec- 
tion and biopsy if needed during the same 
period of time, provided that nasopharyn- 
geal symptoms were absent at the time of 
the ENT examination. 

Among the 66 patients with HIV infec- 
tion, 6 who refused nasopharyngeal biopsy 
and 1 with symptomatic non-Hodgkin’s 
lymphoma involving the whole nasophar- 
ynx and the left palatine tonsil were not 
considered available for this study and 
were not included in this analysis. The re- 
maining 59 patients (group A) were sub- 
mitted to nasopharyngeal biopsy with 
curved forceps through the mouth after lo- 
cal anesthesia with 10% lidocaine (Xy- 
locaine) spray. Group A consisted of 43 men 
and 16 women with a median age of 3) years 
(range, 19 to 55 years). Of these, 36 were in- 
travenous drug users (IVDUs); 14 were ho- 
mosexual men; 7 were heterosexuai part- 
ners of patients with HIV infection; 1 was 
a male homosexual IVDU; and 1 was a 
transfusion recipient. Fifteen had AIDS, 17 
had AIDS-related complex (ARC), 20 had 
persistent generalized lymphadenopathy 
(PGL), and 7 were asymptomatic. Acquired 
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immunodeficiency syndrome, ARC, and 
PGL fulfilled the criteria of the Centers for 
Disease Control Diagnosis of HIV infec- 
tion was performed by the enzyme-linked 
immunosorbent assay and confirmed by 
Western Blot. 

Of the218 patients without HIV infection 
who served as controls, 18 were included in 
group B, 100 in group C, and the other 100 
in group D. Group B consisted of 18 pa- 
tients, 11 with malignant lymphomas in 
staging and 7 with inereased risk for HIV 
infection but without a documented HIV 
infection at that time. Group C consisted of 
100 patients, between 20 and 50 years of age, 
without malignant diseases but who re- 
quired an ENT examination for acute or 
chronic inflammation of the upper airway. 
Group D consisted of 100 patients, between 
20 and 50 years of age, without malignant 
diseases and without acute or chronic in- 
flammation of the upper airway and who 
required an ENT examination for various 
reasons. A scale, both clinical and patho- 
logic, was developed to classify all patients 
who underwent clinical and pathologic 
evaluation. The clinical findings of the pos- 
terior nasopharyngeal wall were recorded 
according to the following parameters: 
class 0 (no lymphatic tissue detectable), 
class 1 (presence of lymphatic tissue up to 
1 mm thick), class 2 (moderate hypertro- 
phy, between 1 and 3 mm), class 3 (marked 
hypertrophy, over 3 mm) (Fig 1). The sym- 
metry of the lymphatic tissue, the presence 
of columnar structures and the relationship 
to Rosenmüller's fossae were also recorded. 
The histopathologic examination focused 
on the morphological features of mucosal 
lymphoid follicles, because the commonest 
and most striking feature in PGL is follic- 
ular hyperplasia, with unusually large and 
irregular germinal centers and attenuated 
or even absent mantle-zones.*? The patho- 
logic findings were grouped according to the 
changes in lymphoid follicles as follows: 
class 0, absence of follicles with a back- 
ground consisting either of an abundant/ 
moderate lymphocytic infiltrate or fibrotic 
and vascular tissue (Fig 2, top left); class 1, 
few follicles with small germinal centers 
and wide mantles (Fig 2, top right); class 2, 
intermediate between elasses 1 and 3 (Fig 2, 
bottom left); and class 3, numerous follicles 
with large and irregular germinal centers 
and extreme thinning of mantle zones (flor- 
id hyperplasia) (Fig 2, bottom right). All 
the slides were reviewed by two indepen- 
dent pathologists (A.C. and R.V.), and the 
cases were classified according to the pro- 
posed criteria. Consensus was reached after 
reappraisal in some questionable cases. 

Preliminary results concerning 36 pa- 
tients with HIV infection have recently 
been published in letter form.’ 
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Fig 1.— Clinical classification of the posterior nasopharyngeal wall findings. Top :eft, No lymphatic 
tissue detectable (class 0). Top right, Presence of lymphatic tissue up to 1-mm thick (class 1). 
Bottom left, Moderate hypertrophy, between 1 and 3 mm (class 2). Bottom rigFt, Marked hyper- 
trophy, over 3 mm (class 3). 


Fig 2.—Histologic demonstration of the pathologic classification concerning the lymphoid reac- 
tivity of the nasopharynx in patients infected with human immunodeficiency virus. Top left, Diffuse 
lymphoid infiltrate in the mucosa without follicle structures (class O). Top right, Subepithelial lym- 
phoid follicles with small germinal centers and large mantles (class 1). Bottom left, Intramucosal 
hyperplastic lymphoid follicles with moderately large and regular germinal centers and well-rec- 
ognizable mantle zones (class 2). Bottom right, Abnormally large and irregular germinal centers 
without recognizable mantle lymphocytes (class 3). 
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r'- RESULTS 
- Table 1 reports the comparison of 
-clinical classes as previously defined 
between patients in groups A, B, C, and 
— D and of pathologic classes between 
patients in groups A and B. Classes 0 
and 1, 2, and 3 were grouped together 
 forclearer comparison. A significantly 
higher percentage of classes 2 and 3 
(5675) was observed in the patients in 
. group À compared with those in 
: groups B (22%), C (8895), and D (18%). 
In particular, NLTH was rare in the 
patients in group D. The clinical ap- 
pearance of the NLTH was similar in 
all groups of patients; it was always 
symmetrie, usually with the charac- 
teristie organoid eolumnar structure, 
without involvement of Rosenmüller's 
fossae, and never ulcerated. Pathologic 
classes were correlated with, and 
grouped in the same way as, the clin- 
ical elasses (0, 1, 2, and 3). In fact, 6395 
of group À patients had pathologically 
defined classes 2 and 3 (vs 56% with 
clinically defined classes 2 and 3), com- 
pared with only 33% of group B pa- 
tients (vs 22%). 

Table 2 shows the distribution of 
clinical and pathologic classes accord- 
ing to the stages of the diseases, ie, a- 
symptomatie, PGL, ARC, and AIDS, 
while Table 3 shows the correlation 
between clinical and pathologic 
classes. In patients with PGL and 
ARC, clinical and pathologic classes 2 
and 3 had an almost identical distri- 
bution accounting for the majority of 
patients; whereas in patients with 
AIDS, clinical and pathologic classes 2 
and 3 were clearly observed. 

.. Fifty patients had multiple cervical 

. lymph nodes measuring up to 2 em; 5 

— patients, 3 of them with AIDS, had no 
lymph nodes. No relationship was 
`- identified between sex, smoking habit, 
total number of CD4 lymphocytes, and 
 CD4A/CDS8 ratio. A higher incidence of 
. classes 2 and 3 was observed among 
patients who were between 20 and 29 
| years of age and among IVDUs. This is 
possibly because the large majority of 
-IVDUs were in the 20- to 29-year-old 
ge group, whereas homosexual men 
uniformly dispersed in every age 
group. The following associated clini- 
$ indings were observed during ENT 
examination: multiple tooth decay (in 
-almost all IVDUs), hairy tongue leu- 


























Table 1.—Nasopharyngeal Lymphatic Tissue Hypertrophy: Clinical and Pathologic 
Classifications 


Group B 
(n — 18) 


Clinical 
0 


Pathologic 
0 


Group C 
(n = 100) 


Group D 





Table 2.—Nasopharyngeal Lymphatic Tissue Hypertrophy: Clinical and Pathologic 
Classifications According to Stage of Disease” 


Asymptomatic 





Total 


"PGL indicates persistent generalized lymphadenopathy; ARC, acquired immunodeficiency syndrome 


(AIDS)-related complex. 


koplakia (5 patients); homogeneous 
oral cavity leukoplakia (3 patients); 
candidiasis of the oral cavity and phar- 
ynx (8 patients); multiple reddish 
spots of Kaposi's sarcoma in the skin (2 
patients) and oral cavity-oropharynx 
(2 patients); multilocular cyst of the 
parotid gland (1 patient); mycobacte- 
rial sialoadenitis of the submandibu- 
lar gland (1 patient); and localizations 
of non-Hodgkin's lymphoma in the 
palatine tonsil (1 patient) and the 
lower gum (1 patient). 


COMMENT 


Patients with HIV infection often 
present or develop clinical manifesta- 
tions involving the head and neck area 
during the course of their disease, 
some of which are defined as AIDS by 
the criteria of the Centers for Disease 
Control. Therefore, the ENT examina- 


tion is essential in all patients with 


known or suspected HIV infection, in 
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Table 3.-—Nasopharyngeal Lymphatic 
Tissue Hypertrophy: Correlation 
Between Clinical and Pathologic 

Classes 


Clinical 


Pathologic 





that the stage of HIV disease could 
significantly change after this clinical 
procedure. The most common clinical 
manifestations in the head and neck 
area are enlarged cervical lymph 
nodes, oral candidiasis and other 
chronic mycotic infections, oral hairy 
leukoplakia, Kaposi’s sarcoma, and 
high grade non-Hodgkin's lympho- 
mas. Our study has shown that NLTH 
might be added to the most common 
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stations of patients 
PARC. However, almost 


inesi a scene in the head 


and. nec k area, including mycobacte- 
< pial and pneamocystic infection, deep 
neck space bacterial  infeetion, chronic 


mucoeutaneous ulcer due to herpes 
simplex virus, multicentric parotid 
cysts, and tongue earcinoma.^^ 7? 
The isolated presence of NLTH 
without enlargement of the palatine 
tonsils or the base ef the tongue and 
without local inflammation, as de- 
tected in HIV-positive patients, is un- 


expected and not easily explainable. 
-The findings of a higher incidence of 


NLTH i patients with PGL and ARC, 
when cervical lymph nedes are en- 
larged, suggest that the extranodal 
nasopharyngeal district behaves in the 
same way as the lymph nodes. The re- 
ported eommon occurrence of Epstein- 
Barr virus infections in patients with 
HIV infection? and the well-known 
tropism of the Epstein-Barr virus to- 
ward the nasopharynx suggest a pos- 
sible viral involvement as the cause of 
NLTH. In adults, NLTH may be ob- 
served curing inflammatory disease of 
the nose and paranasal sinuses and is 
common in acute infections involving 
the lymphatic tissue of Waldeyer’s 
ring. 

Our study showed a significantly 
higher incidence of NLTH in patients 
with HIV infeetion in comparison with 
patients without HIV infeetion. The 
NLTH was reported as radiological 
findings by Olsen et al” and France et 
al* in groups of patients with HIV in- 


fection; however, in none of them was 


biopsy performed. Pulik et al? re- 
ported zn NLTH similar to a tumor in 
one patient with HIV infection; how- 
ever, to our knowledge, our study is the 
first to include prospective clinical and 
pathological evaluation of the na- 
sopharyngeal area. Although radio- 
logical evaluation is eertainly the most 
objective method ef evaluation of 
NLTH,** it is expensive and not eas- 
ily acceptable to patients and physi- 
cians. Cur proposed. clinical parame- 
ters of evaluation, even if subjective, 
are easily reproducible and easy to 
perform. Mirror and/or fiberoptic na- 
sopharyngeal inspection after local 











"m. . anesthesia is a rapid, safe, repeatable, 
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and economical procedure, allowing, at 
the same time, careful examination 
and biopsy if indicated. Further 
studies are clearly needed for better 
physiopathologic evaluation of the na- 
sopharyngeal lymphatic tissue during 
HIV infection. 


CONCLUSIONS 


À prospective clinicopathological 
study, using a standardized approach, 
was performed in 66 patients with HIV 
infection in Aviano, Italy; 6175 of them 
were IVDUs. Both clinically and 
pathologically, a high incidence of 
NLTH was detected, especially among 
patients at the PGL and ARC stages of 
HIV infection, when lymph nodes are 
also enlarged. Nasopharyngeal lym- 
phatic tissue hypertrophy should be 
placed at the forefront of the previ- 
ously known head and neck clinical 
and pathologic manifestations in pa- 
tients with HIV infection. An ENT ex- 
amination is mandatory for all pa- 
tients with known or suspected HIV 
infection. Further investigations are 
needed to understand the natural his- 
tory of the nasopharyngeal lymphatic 
tissue during HIV infection. 


This study was supported, in part, by a grant 
from the Associazione Italiana Ricerca sul Can- 
ero, Milan, Italy. 
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Cochlear Microcirculation in Young 
and Old Gerbils 


Jiri Prazma, MD, PhD; Vincent N. Carrasco, MD; Blair Butler, MD; Greg Waters; 


Travis Anderson; Harold C. Pillsbury, MD 


e Human postmortem studies as well as 
epidemiologic investigations have impli- 
cated the peripheral vascular system as 
one of the etiologic factors of presbycu- 
sis. This study uses the surface dissection 
microsphere method for regional cochlear 
blood flow analysis and morphometric 
techniques for quantifying capillary den- 
sity in the stria vascularis. in this study 11 
old and 10 young gerbils were used. Our 
results indicate that blood flow in the 
cochlea was decreased in the old gerbils. 
This decrease was most obvious in the lat- 
eral portion (stria vascularis). The de- 
crease of blood flow in older animals was 
clearly not related to loss of strial capil- 
laries with aging. The decreased flow to 
the lateral portion must arise from either 
decreased perfusion pressure or from in- 
creased vascular resistance. This de- 
creased blood flow in the aged animais 
supports a vascular theory of presbycusis. 

(Arch Otolaryngol Head Neck Surg. 
1990; 1 16:932-936) 


| qu is the most common 
© oA cause of auditory deficiency in 

adults. Hearing impairment from 
 presbyeusis reduces an individual's 
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ability to communicate and compro- 
mises one’s ability to maintain and 
pursue interpersonal relations. Hu- 
man cochleas, from individuals 70 
years of age and older, have been 
shown to have approximately a 55% 
loss of outer hair cells. Schuknecht? 
demonstrated an association between 
presbyeusis and atrophy of the stria 
vascularis. Human temporal bone 
studies, as well as experimental mod- 
els, demonstrated age-related capil- 
lary changes in the cochlear microvas- 
eulature and accelerated hearing 
loss* Despite this evidence for a vas- 
cular cause of presbycusis, cochlear 
blood flow remains unmeasured in the 
aged cochleas. The goal of this study 
was to compare regional cochlear 
blood flow and capillary density in 
young and aged Mongolian gerbils. A 
morphometric technique was used to 
quantify capillary density in the stria 
vascularis and surface dissection tech- 
nique coupled with intravascular mi- 
crospheres were used to measure co- 
chlear blood flow. 


SUBJECTS AND METHODS - 


For this experiment we used old and 


young animals and divided them into. 


groups À and B, respectively. | 
Group À consisted of 11 old gerbils, aged 
2 to 3 years, and weighing between 74 and 
104 g. The life span of gerbils is approxi- 
mately 2 years.’ Six of these aged animals 
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received both morphometric analysis of the 
stria vascularis capillaries and cochlear 
blood flow determinations. On four aged 
animals only morphometric analyses were 
performed. The final gerbil in this group 
served as the blood flow-only animal in the 
group. 

Group B was the control group and con- 
sisted of 10 young gerbils, aged 2 to 4 
months, and weighing between 51 and 65 g. 
Both blood flow studies and morphometric 
analysis of the stria vascularis capillaries 
were performed on six of these young ani- 
mals. Three of the young gerbils received 
morphometric analysis only, and one young 
gerbil served as the blood flow-only animal 
in this group. 

Animals were anesthetized with Dial (di- 
allybarbituric acid, monoethyl urea, ure- 
than) (0.5 mg/kg), supplemented with ket- 
amine hydrochloride if necessary. They 
were then tracheotomized and artificially 
ventilated. Body temperature was main- 
tained at 37°C to 38°C. A plastic catheter 
was placed in the iliac artery for measure- 


ment of blood pressure and collection of the 


reference blood sample. The iliac vein was 
also catheterized for infusion of horserad- 
ish peroxidase (HRP). A thoracotomy was 
performed, and the left atrium was eathe- 
terized. After closing the thorax and re- 
moving ventilatory support, the arimals 
were free breathing. Horseradish peroxi- 
dase, 15 mg per 100-g body weight, was dis- 
solved in 1 mL of saline solution and in- 
jected into the iliac vein approximately 10 
minutes before killing.5 Carbon-coated mi- 
crospheres, 10.1 um in diameter, suspended 
in 0.5 mL of normal saline were then slowly 
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fae into the: left atrium over 3 minutes 
0 prom ate unifórm total body distribution. 
multas eously, with the sphere injection, 
ence blood sample was withdrawn 
a iliac artery at a rate of 0.165 mL/ 
:he end of the infusion/withdrawal 
9e the animals were killed with intra- 
cardiac potassium chloride. 
— — The reference blood sample was immedi- 
. &ately hemolyzed by dilution in distilled wa- 
ter. Later, the blood samples were subjected 
to enzymatie digestion to degrade all cellu- 
lar material, and the spheres were counted 
in a Coulter counter. The technique for de- 
termining eochlear blood flew was de- 
seribed in more detail previously.’ 
5 . The gerbils for morphometric analysis 
.. were anesthetized as the other animals but 




















were not tracheotomized or artificially ven- 
tilated. A single plastic catheter was in- 
serted into the iliae vein for injection of 
HRP, and 10 minutes before killing HRP 
was injected as in the other animals. On the 
two animals (one from each group) in which 
only blood flow studies were performed, no 
iliac vein catheterization or HRP injections 
were performed. 

The cochleas were removed immediately 
after death from all the animals and fixed 
in2.5% glutaraldehyde in 0.07 mol/L of Sor- 
enson's buffer for 24 hours. After fixation, 
the bony cochleas were decalcified in buff- 
ered 10% ethylenedinitrilotetraacetic acid 
for 1 week and then dissected in phosphate 
buffer. Partially dissected cochlear tissue 
from the animals receiving HRP injection 


The Mean Value of Blood Flow in Left and Right Ears, as Well as in Turns 
of Young and Old Gerbils * 


Left Ear Portion 


rai tr eh vist S Mates meum mni met Hm tarta eter ar, 


Spirzi Central Lateral 


Right Ear Portion 
p—Á se 


Total Spiral Central Lateral Total 


Young Gerbils 


563.885 
0203) 
38.18 
(5.64) 
23:05 
(4.88) 


30.49 
(40.33) 
29.80 
(7.00) 
1.57 
£0.93) 


463.85 
(50.81) 


207.53 
(23.81) 


75.62 
(11.89) 


* Ear tctal SEM 


(113.54) 


557.90 
(68.69) 


275.51 
(33.21) 


100.24 
(16.14) 


933.64 


79.33 
(21.12) 
22.29 
(2.38) 
5.51 
(1.66) 


26.96 
(7.64) 
36.50 
(5.50) 
0.38 
(0.36) 


423.32 
(37.38) 
258.93 
(32.10) 
52.03 
(10.42) 


529.61 
(50.93) 
317.82 
(37.55) 
57.92 
(10.77) 
905.35 
(80.81) 


Old Gerbils 


271.00 
(34.30) 


167.32 
(7.40) 


26.91 
(3.31) 


Ear tctal SEM 


370.92 
(58.76) 
198.62 
(11.16) 
32.93 
(3.58) 


602.46 





(64.66) 


* Values are given in means (SEMs). Spiral portion includes basilar membrane, spiral osseous lamina; central 
portion, .modiolus; and lateral portion, stria vascularis, spiral ligamentum, and osseous bony partition. 


Fig 1.—*irst turn ‘cochlear blood flow. SP indicates spiral portion 
(includes basilar membrane, spiral osseous lamina); CP, central portion 
(modicius); and LP, lateral portion (stria vascularis, spiral ligamentum, 
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were incubated for 1 hour in a medium con- 
taining 4 mg of 3,3' -diaminobenzidine tet- . 
rahydrochloride, 10 mL of 0.07 mol/L of 
Sorenson's buffer, and 0.1 mL of 1% hydro- | 
gen peroxide made fresh from 30% hydro- 
gen peroxide. This procedure stained the 
endothelial cells for easy viewing and mor- ` 
phometric analysis of the microvasculature | 
network. 

Microspheres lodged in the cochlear mi- 
crovasculature were counted under the mi- 
croscope. The blood flow was then calcu- 


lated in three areas for each of the 232 turns |. 


of the gerbil cochlea: the spiral portion - 
(basilar membrane, osseous spiral lamina, 
and spiral limbus), the central portion - 
(modiolus) and the lateral portion (stria — 
vascularis, spiral ligament, and bony parti- 
tion-interscalar septi). Blood flow was cal- 
culated by the following formula: 


Spheres in Tissue X 
Reference Flow 
(0.165mL/min) 

Total Spheres 
in Reference Sample 


Tissue Flow = 


In the HRP-stained cochleas, the capil- 
lary networks of the stria vascularis were 
traced with a cursor on a computer-digitiz- 
ing pad using the camera lucida, in such a 
manner that the experimenter could ob- 
serve both the tissue on the slide and the 
location of the cursor on the pad simulta- 
neously. The system was calibrated against 
an optical etched grid calibrated in 10-um 
increments. The entire stria vascularis was 
mapped in 550-um-length sections corre- 
sponding to each visual field. Sixteen fields 
were analyzed for each first turn, 11 fields in 
each second turn, and four fields in each 
third turn, yielding 31 550-um sections per 
ear. For each section, the area of the stria 
vascularis, the cumulative length of the 
stria capillaries, and the capillary length 


Fig 2.— Second turn cochlear blood flow. SP indicates spiral portion (in- 
cludes basilar membrane, spiral osseous lamina); CP, central portion 
(modiolus); and LP, lateral portion (stria vascularis, spiral ligamentum, 
and osseous bony partition). Vertical bar represents SEM. 
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Third Turn 


Blood Flow, nL / min 


Fig 3.— Third turn cochlear blood flow. SP indicates spiral portion (in- 
cludes basilar membrane, spiral osseous lamina); CP, central portion 
(modiolus); and LP, lateral portion (stria vascularis, spiral ligamentum, 
and osseous bony partition). Vertical bar represents SEM. 


Fig 4.— Tracing showing distribution and density of the capillary network 
in the stria vascularis of the first, second, and third turn top, center, and 


bottom, respectively. 


per tissue area ratio were calculated using 
customized computer software designed in 
our laboratory. 


RESULTS 
Blood Flow 


Cochlear blood flow measurements 
for the spiral portion (osseous spiral 
lamina, spiral limbus, and basilar 
membrane), central portion (modio- 
lus), and lateral portion (stria vascu- 
laris, spiral ligament, and bony parti- 
tion-interscali septi) were obtained 
for each of the 2% turns of the gerbil 
cochlea in seven young and seven aged 
animals. The blood flow determina- 
tions in the one young animal and one 
aged animal that did not receive HRP 
injection were in range of mean and 
SD of the other six animals in each of 
their respective groups, suggesting 
that the HRP injection had little effect 
on the cochlear blood flow. Therefore, 
the results from all seven animals in 
each group as well as right and left 
ears were averaged in the final analy- 
sis. The results are displayed in the 
accompanying bar graphs. Separated 
values of left and right ears for each of 
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Fig 5.—The stria vascularis-stained capillary network in first turn corresponding to tracings in first 


part (top) of Fig 4. 


the three portions in each turn are 
presented in the Table. The difference 
between the young and old groups was 
analyzed for statistical significance by 
Student t test. Absolute values in the 
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left and right ears as well as SEMs are 
presented in the Table. 

In the first turn (Fig 1), the blood 
flows were not significantly different 
between the young and old groups for 
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Fig 6.-— The amount of capillary network in the stria vascularis from hook 


to the third turn in young and old gerbils. 


the spiral and central portions. The 
lateral portion, however, showed sig- 
nificantly greater mean blood flow in 
the young group (? « .01). The mean 
total flow to the first turn of the right 
ear was also signifieantly greater in 
the young group CP? < .02). 

In the second tuzn (Fig 2), no differ- 
ence was noted between the groups in 
spiral portion. The flow to the central 
portion of the seconc turn was signif- 
icantly greater ir the young group 
(P < 01). The lateral portion of the 
second turn: shewed significantly 
greater (P «.02) blood flow in the 
young animals. 

In the third tura (Fig 3), the blood 
flow to the spiral pertion of the left ear 
was significantly greater in the young 
group (P < .02). The flow to the central 
portion of the third turn showed no 
differences between the groups. The 
mean blood flow in the lateral portion 
of the third turn was greater in the 
young group (P <.02). Mean total 


i $ | . blood flow to the third turn was signif- 
-icantly greater in the young animals 


(P« 01). n 
In summary, the regional cochlear 
blood flow data demonstrated an over- 


" E all greater blood - dow in the lateral 
oe portion in all turnsan the young group. 


- No consistent differences were noted 


- ; between the young:a: ad aged groups in 
o the central and spiral portions. 


: Morphometry of 
Stria Vascularis Capillaries 


| . Representative  computer-gener- 
ated DES of the capillary networks 


Capillary Length / Tissue Surface Area . 
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Fig 7.— The relationship between the capillary length and tissue area E 


supplied by the capillaries along the cochlea in stria vascularis. 


in the stria vascularis are shown in Fig 
4. Photomicrographs of the corre- 
sponding tissue from the first turn is 
seen in Fig 5. 

The strial surface areas for each 
550-um length section of cochlea were 
averaged for the right and left ears and 
compared with the young and old ani- 
mals. Mean cumulative capillary 
lengths were calculated for each 550- 
um-length section of the stria vascu- 
laris in the left and right ears of both 
the young and aged groups and are 
shown in Fig 6. The overall pattern 
shows a lower capillary length in all 
groups at the beginning of the first 
turn in the so-called hook region. The 
second section of the first turn shows a 
decline in cumulative capillary length 
as is expected, since this portion of the 
gerbil cochlea is particularly narrow, 
lying between the oval and round win- 
dows. The greatest cumulative capil- 
lary length of the stria vascularis is 
seen just past this narrow region 
where the first turn widens consider- 
ably. A fairly steady decline in cumu- 
lative stria capillary length occurs 
throughout the remainder of the first 
turn and up to the third quarter of the 
second turn. The decline in cumulative 
atrial capillary length accelerates be- 
ginning at the fourth quarter of the 
second turn with a continued rapid 
drop through the third turn. No con- 
sistent differences between the young 
and aged groups are evident. The in- 
tercapillary distance and greatest dis- 
tance required for diffusion appears by 
gross inspection to be essentially un- 
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changed from the first tothe third turn 
(Fig 4). 

Capillary length to tissue surface 
area ratios were calculated for each 
550-um section of the cochlea and were 
averaged for the right and left ears of 
the young and the old animals. The re- 
sults are shown in Fig %. The average 
length per area determinations for all 
groups fluctuated around a fairly con- 
stant value from the beginning of the 
first turn through the third quarter of 
the second turn. In the fourth quarter 
of the second turn and throughout the 
third turn, the capillary length per 
area of stria vascularis exhibited à 
mild decline in all groups. Thus, the 
morphometric analysis revealed no 
consistent or significant differences 
between the young and aged groups in 
cumulative strial capillary length or in 
strial tissue surface area. 

Accordingly, we came to the follow- 
ing conclusions: 

1. Blood flow to the lateral portion 


was markedly decreased with age, sup- _ : 


porting a vascular hypothesis for pres- 
bycusis. 


2. Capillary length per "T tissue | 
area was not decreased with age. Thus, - 
a loss of strial capillary density was - 


not responsible for the Gecreased flow 
to the lateral portion. ` 

3. The decreased flow is. probably 
due to increased peripheral resistance. 


COMMENT 


Presbycusis has been dosteibed as 


hearing loss in the elderly, which is 
characteristically high frequency in | 
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nature with an associated decrease in 
speech discrimination. Age-related 
changes in rat cochleas were studied 
by Keithley and Feldman.’ They dem- 
onstrated spiral cell loss with age. 
Henry et al? found an increased audi- 
tory nerve isoelectric threshold in aged 
 gerbils over the middle and high range 
of frequencies. The vascular anatomy 
of the gerbil eochlea was described by 
Jones-Mumby and Axelsson.^ The 
technique for measurement of the co- 
chlear blood flow in normal gerbils 
with microspheres was described by 
Prazma et al.’ 

Johnsson and Hawkins! found a 
qualitative decrease of capillaries in 
the stria vascularis with aging in their 
studies of human temporal bone dis- 
sections. Strial atrophy was most 
prominent in the middle and apical 
turns and was closely related to degen- 
eration of the hair cells. Thickness, 
width, and capillary density of the 
stria vascularis in the normal adult 
chinchillas were morphometrically in- 
vestigated by Santi et al. They found 
that volume and thickness as well as 
capillary density in the stria vascu- 
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pathology of presbycusis. Arch Otolaryngol. 
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8. Johnsson LG, Hawkins JE. Vascular changes 
in the human inner ear associated with aging. 
Ann Otel Rhinol Laryngol. 1972;81:364-377. 

4. Tachibana M, Yamamichi I, Nakae Y, Hira- 
sugi Y, Machino M, Mizukoshi O. The site of 
involvement of hypertension within the cochlea. 
Acta Otolaryngol. 1984;97:257-265. 

5. Cliffold DR. What the practicing veterinar- 
fan should know about gerbils. Vet Med. 1973; 
|. 68:912-918. 





laris were constant along all turns. 
Maass" reported that the ratio of pro- 
jected area of strial capillaries to the 
width of the stria vascularis was con- 
stant over most of the scala media in 
the guinea pig. 

This study shows significant de- 
creases in blood flow to the central and 
spiral portions of the cochlea in the 
aged group. But even more consistent 
decreases in blood flow to the lateral 
wall were found in senescent gerbils. 
This observation suggests that some 
selective pathologic process is altering 
the blood circulation particularly to 
the stria vascularis, resulting in either 
decreased perfusion pressure or in- 
crease of peripheral resistance. This 
decreased flow may be related to de- 
creased internal capillary diameter in 
stria vascularis and thickening of the 
walls of cochlear arterioles that were 
both noted by Johnsson and Hawkins? 
and Belal? in aged human cochlea 
specimens. Theoretically this could af- 
fect the function of the stria vascu- 
laris, thus altering the endolymph 
composition and the generation of the 
endocochlear potential. With a de- 
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creased endocochlear potential, the 
ability for all hair cells to respond to 
stimuli would be impaired. 

Our study showed that the cumula- 
tive length of strial capillaries length 
per stria vascularis area was relatively 
constant along the length of cochlea up 
to the fourth quarter of the second 
turn with a gradual decline of this ra- 
tio from this point up to the apex in 
both the young and aged groups. This 
finding is supported by Santi et al" 
who showed the volume density of 
strial cells and capillaries to be con- 
stant at five different positions. In aged 
gerbils we did not find a decrease in 
capillary density of stria vascularis, 
despite the decreased blood flow to the 
same area. 

This finding supports the hypothesis 
of a vascular cause of presbycusis and 
can be analogous to the mechanism 
proposed for strial presbycusis as de- 
fined by Schuknecht.^ The decreased 
blood flow in the lateral portion, how- 
ever, was not related to a loss of strial 
capillaries in the aged gerbils. 
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| Search of Cochlear Morphologic 


Correlates for Tinnitus 


Carlos. A. Oliveira, ML, PhD; Harold F. Schuknecht, MD; Robert J. Glynn, PhD, ScD 


e Accorrelative study was made of the 
cochlear pathologic features existing in 
the temecral bones of 83 subjects with a 
clinical history of tinnitus and 33 without 
tinnitus. None of 24 types of pathologic 
Change assessed by light microscope oc- 
curred in more than 40% of tinnitus cases; 
nor was the prevalence of any of these 
patholoeic changes significantly greater 
in subjects with tinnitus compared with 
control subjects. For five types of morpho- 
logic alteration the prevalence was signif- 
icantly greater among control subjects 
compared with tinnitus cases, but this is 
interpreted cautiously because of the 
challenge in retrospectively selecting an 
appropriate control group. Under the con- 
ditions ef the study, thatis, using light-mi- 
croscepic techniques en tissues obtained 
post mertem, we could not identify a 
pathologic correlate fer tinnitus. 

(Arch Otolaryngol Head Neck Surg. 
1990; 1 15: 937-939) 


S cbjective inni ig is a sensation 
perceived as sound by the patient 
and i&lecated'in one or both ears or in 
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the head and cannot be sensed by 
examiners. On the other hand, objec- 
tive tinnitus can be heard by the ex- 
aminer as well as the patient, is located 
in or near the ear, and is caused by 
sounds generated by abnormal pat- 
terns of blood flow, middle ear muscle 
activity, or acoustic emissions. Whilea 
comparison of the incidence of subjec- 
tive with objective tinnitus has not 
been statistically documented, our 
elinical experience shows an over- 
whelmingly greater number of cases of 


subjective tinnitus in a ratio of at least 
100:1. In this study we recorded the 
pathologic findings in the cochleas of 
subjects who perceived tinnitus to be 
located in one or both ears, a condition 
that can be referred to as peripheral 
subjective tinnitus. This complaint is 
common in persons with many differ- 
ent otologic diseases'? as well as in 
persons with no detectable otologic 
disease and in persons with normal 
hearing.“ 

The hypothesis we test is that tinni- 
tus is caused by a specific pathologic 
change in the cochlea or cochlear 
nerve. 


MATERIALS AND METHODS 


A search was made for cases in the tem- 
poral bone collection at the Massachusetts 
Eye and Ear Infirmary, Boston, with a clear 
history in their medical records of com- 
plaints of peripheral tinnitus. Although the 
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clinical records did not indicate that at- 
tempts had been made to differentiate ob- 
jective from subjective tinnitus, on the ba- 
sis of prevalence it ean be assumed that 
most, if not all, were cases of subjective 
tinnitus. The records show that in all cases 
tinnitus was present constantly and inter- 
mittently for several years. Because this 
study is a retrospective one, we do not have 
a detailed deseription of tinnitus for each 
case. Thus information on pitch, loudness, 
and time of onset are simpiy not available. 
Excluded from the study were nine cases of 
tinnitus where neoplasm may have caused 
the symptom by direct centact with the 
cochlear nerve and one case where it was 
stated in the clinical record that the tinni- 
tus wouid disappear on digital compression 
of the ipsilateral common: carotid artery. 
There remained 83 cases of tinnitus that 
met our criteria for inciusion in this study, 
that is, subjective tinnitus of long duration 
with no obvious cause. The principal oto- 
pathologie diagnoses for these 83 cases are 
shown in Table 1. Eleven of the cases had no 
record of otologic disease. 

Because of the possibility that no consis- 
tent pathologie correlates might. be found in 
the tinnitus cases, we elec: ied to. develop a 
control group of nontinnitus sübjeets who 


denied having tinnitus or had at least two | : 


visits to an otolaryngologist without men- 
tion of tinnitus. Thirty-three cases met 
these criteria. We were surprised to find 
two individuals with Menisre’s disease in 
the eontrol group who denied having tinni- 
tus and another three persons with Me- 
niere's disease who had multiple encoun- 
ters with physicians and audiologists with 
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Infection, bacterial or viral 
Sudden deafness 
|. Drug ototoxicity 
. Acoustic trauma 

‘Meniere's disease 
Paget's disease 
-. Otosclerosis - 











7 Sensorineural hearing loss, cause unknown 





Developmental or hereditary disorders 


Tinnitus 


* Median ages: tinnitus group, 65 years; controi group, 67 years. 


Table 2.— Comparison of Tinnitus and Nontinnitus Groups * 


Table 1.— Otopathologic Classification of Tinnitus and Nontinnitus Cases" 


Degenerative disorders, including presbycusis 9 
Normal 11 
. Totai 83 33 


Nontinnitus 



























No. (%) 
metuat aem rara a ati 
Tinnitus Nontinnitus 
Group Group 
Hair celis 
Focal loss OHC 3/78 (3.9) 2/31(6.5) 0.34 .56 
Diffuse loss OHC 11/78 (14.1) 22/31(71.0) 33.7 « .001 
Distortion of OHC, IHC 2/78 (2.6) 0/31(0.0) 0.70 . 04 
Focal loss OHC, IHC 10/78 (12.8) 15/31 ( 48,4) 15.7 «.001 
Basal turn losses 16/78 (20.5) 16/31(51.6) 10.3 .001 
Middle turn losses 2/78 (2.6) 6/31 ( 19.4) 9. 1 003 
Apical turn losses 2/78 (2.6) 3/31(9.7) 2.5 14 
Cochlear neurons 
Retrograde degeneration 4/81 (4.9) 9/31 ( 29.0) 12.6 <.001 
Primary degeneration 30/81 (37.0) 19/33 (57.6) 4.0 O46 
Focal tosses 0/81 (0.0) 0/33 (0.0) 0.0 1.0 
Basai turn losses 29/81 (35.8) 24/33 (72.7) 12.7 <.001 
Middle turn losses 19/81 (23.5) 8/33 (24.2) 0.01 .93 
Apical turn losses 16/81 (19.8) 7/33 (21.2) 0.03 .86 
Tectorial membrane 
Focal partial atrophy 2/81 (2.5) 3/33 (9.1) 2.4 .12 
Focal total atrophy 6/81 (7.4) 11/33(33.3) 12.3 «.001 
Collapsed on organ of Corti 5/81 (6.2) 5/33 (15.2) 2.3 13 
Stria vascularis 
Apical atrophy 4/82 (4.9) 3/33 (9.1) 0.72 .39 
Diffuse atrophy 15/82 (18.3) 6/33 (18.2) 0.0 .99 
Patchy atrophy 15/82 (18.3) 6/33 (18.2) 0.0 .99 
Endolymph volume 
increased 28/83 (33.7) 8/33 (24.2) 0.99 .32 
Decreased 3/82 (3.7) 0/33 (0.0) 1.2 .27 
Ruptured cochlear duct 5/82 (6.1) 2/33 (6.1) 0.0 .99 
Fluid stain and/or precipitate 
_ Precipitate in endolymph 
and/or perilymph 4/82 (4.9) 1/33 (3.0) 0.19 .66 
Stain of endolymph | 
. ; and/or perilymph 0/82 (0.0) 0/33 (0.0) 0.0 1.0 







FHC, inner hair cell. 


"The total numbers vary because some pathologic features could not be evaluated as the result of postmor- 
‘tem autolysis or preparation artifacts. Differences are significant when P < .001. OHC indicates outer hair cell; 


no mention of tinnitus. 

^ There were 13 subjects with a definite 
. Statement in the records denying tinnitus 
and 20 subjects with several visits to oto- 
laryngologists and audiologists recorded 
without mention of tinnitus. The median 
. age of the tinnitus group was 65 years and 










that of the control group was 67 years. 

In all cases both temporal bones were 
available for study. They had been prepared 
by the standard process of decalcification, 
embedding in celloidin, and sectioning at 20 
pm with every 10th section stained with 
hematoxylin-eosin and mounted on glass 


938 Arch Otolaryngol Head Neck Surg— Vol 116, August 1990 








slides for histologic study by light mieros- 
copy. 

A study was made of the presence or 
absenee of 24 pathologic changes in the 
cochleas of the tinnitus and control groups. 
These included alterations in morphologic 
structure and spatial distribution o? sen- 
sory cells, neurons, tectorial membrane, 
and stria vascularis as well as endolymph 
volume and staining of inner ear fluids. 

A x’ test was used to detect statistically 
significant differences in the frequency of 
occurrence of these pathologie changes in 
the two groups. Since in the bilateral tinni- 
tus and nontinnitus cases there were no 
significant differences in pathologic find- 
ings between the two ears of the same pa- 
tient, the number of subjects in each group 
rather than the number of ears was used for 
statistical analysis. 

The study as designed could only reveal a 
pathologic correlate for tinnitus if the 
cause was common to all principa! oto- 
pathologie diagnoses listed in Table 1. If 
different causes were involved for the dif- 
ferent diagnoses the study would not be re- 
vealing. 


RESULTS 


The cases in the tinnitus group can 
be classified into 11 categories by prin- 
cipal otopathologic diagnosis and the 
control group is formed by selecting 
similar proportions of cases with the 
same otopathologic diagnosis (Table 
1). Eleven of the subjects in the tinni- 
tus group appeared to have normal 
eochleas. However, it should be 
pointed out that quantitative studies 
by the method of graphic reconstruc- 
tions and neuronal counts were not 
performed on these cochleas. None of 
the 24 pathologic features studied 
showed any significant positive corre- 
lation with tinnitus. The conditions of 
diffuse loss of outer hair cells, focal 
losses of outer and inner hair cells, 
retrograde neuronal degeneration, 
basal turn neuronal losses, and total 
focal atrophy of the tectorial mem- 
brane were significantly more fre- 
quent in the nontinnitus group, thus 
showing a negative correlation with 
tinnitus (Table 2). 


COMMENT 


Let us point out some of the limita- 
tions of this study, not to downgrade 
its merits but to insure a reasonable 
perspective of the conclusions. In a 
retrospective study of this type, the 
identification of tinnitus cases by the 
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y of medieal records can be a 
| for e or. Surely many cases 
d us go unrecorded because 
(pi ient is unconcerned with the 
mptom. or conversely : the otologist 
nowing of the futility of therapy for 
the symptom simply ignores the ques- 
— tion or fails to record the complaint. In 
.. some cases, tinnitus is overshadowed 
by life-threatening health problems so 
that it would therefore not become an 
issue for discussion. 

We tried to deal with these problems 
| by selecting only cases in which tinni- 
tus was present for many years and 
| was a significant part of the otologic 
= eomplaints. The occasional tinnitus 
^ eomplainer was thusexcluded. Ideally, 
all the subjects in the control group 

should have a statement in the record 
denying tinnitus. As only 13 subjects 
could be found satisfying this condi- 
tion, we included 20 subjects with sev- 

eral visits to ofolaryngolozists and au- 
diologists without mention of tinnitus. 

To test the homogeneity cf the control 
group we compared the 13 cases with a 
statement denying tinnitus with the 20 

..  eases without such statement and 
* . found no significant differences in the 
incidences of the 24 pathologic fea- 
tures studied. We alse compared the 13 
eases with a negative statement re- 
garding tinnitus with the 83 cases in 
the study group. The same five features 
(diffuse loss of outer hair cells, focal 
loss of inner and outer hair cells, ret- 
rograde neuronal degeneration, basal 
turn neuronal losses, and total focal 
atrophy of the tecterial membrane) 
were significantly more frequent in the 


































18 nontinnitus cases. 

A study such as ours would obvi- 
ously be aided by more detailed and 
accurate records of the characteristics 
of the tinnitus and particularly by au- 
ditory testing of its intensity, fre- 
quency, and band width. It would be of 
interest, for example, to correlate the 
frequency spectrum of the tinnitus 
with site of lesion studies within the 
cochlea. It is, however, unrealistic to 
expect that a prospective study on the 
pathologic features of tinnitus will 
ever be possible because of the limita- 
tions of human temporal bone acquisi- 
tion. 

The question as to whether subjects 
perceive their tinnitus to be peripheral 
(in the ear) or central (in the head) was 
never documented in the medical 
records and even if it was so docu- 
mented, would it have any localizing 
significance? Based on our clinical ex- 
perience we would assume that most of 
the subjects had they been asked to do 
so, would have localized their tinnitus 
in one or both ears rather than in the 
head. 

These studies were performed on 
tissues obtained post mortem with 
light-microscopic techniques. While 
the materials and method are suitable 
for the 24 pathologic features studied, 
there are many morphologic changes 
that could escape detection. For exam- 
ple, alterations in stereocilia, synaptic 
junctions, intracellular organelles, 
and minor alterations in cytoarchitec- 
ture would not be obvious on light mi- 
croscopy. 

Five of the 24 pathologic features 
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studied were significantly more fre- 
quent in the control group. The signif- 
icance of this observation is unclear to 
us and it may be an artifaet caused by 
the difficulties in selecting an adequate 
control group retrospectively. | 
Light-microscopic stadies on the 
temporal bones of 83. subjects with | 
histories of tinnitus and 38 without . 
tinnitus failed to reveal a pathologic | 
correlate for tinnitus. | 
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Editorial Footaote 


The authors have retrospectively re- 
viewed a series of patients with various . 
forms of inner ear pathology. Some patients 
had a history of tinnitus and others did not, 
and the authors have commented on the 
limitations of this type of investigation. 
Although finding no detectable morpho- 
logic differences between the tinnitus and 
the nontinnitus group is cf interest, the 
readers must remember that these obser- 
vations were made at the level of light mi- 
croscopy and did not involve objective, 
quantifiable features. Assessment of hair 
cell and cochlear neuron losses is difficult in 
the lower portion of the basal turn of the 
cochlea. This article implies that the mor- 
phologic eorrelates may be central to the 
cochlear neuron or they may be too subtle 
to detect by light microscopy. 

Byrox J. BAiLgy, MD 
Galveston, Tex 
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Imaging Jugulotympanic Glomus Tumors 


Peter David Phelps, MD, FRCS, FRCR, Anthony David Cheesman, FRCS 


€ Traditionally, jugulotympanic tumors, 
also called chemodectomas or paragan- 
gliomas, have been evaluated by conven- 
tional imaging to show bone erosion and 
angiography for the definitive diagnosis, 
location, and extent. More recently, com- 
puted tomography has been used to show 
these features as well as the intracranial 
extension. Magnetic resonance imaging 
has added a new dimension, particularly 
for assessment of intracranial spread and 
growth downward into the neck. We ex- 
amined 20 jugulotympanic glomus tumors 
by computed tomography and magnetic 
resonance imaging with gadolinium en- 
hancement and believe that these two im- 
aging modalities, combined with clinical 
assessment, can provide all the necessary 
information regarding diagnosis, situa- 
tion, and extent in the majority of jugulo- 
tympanic glomus tumors. Gadolinium- 
enhanced magnetic resonance imaging 
was particularly effective for the detection 
of small tumors confined to the middle ear 
and for confirmation that the jugular bulb 
was not involved. Consequently, angiog- 
raphy is no longer a first-line imaging 
investigation but rather a preoperative 
evaluation only in those tumors in which 
preoperative embolization is required or 
occasionally when the extent of the tumor, 
especially in the jugular bulb, cannot be 
confidently predicted by noninvasive im- 
aging. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:940-945) 


( “lomus tumors of the petrous tem- 
| poral bone arise from nonchro- 
maffin paraganglia or glomus bodies, 
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which were first described in detail by 
Guild. Glomus bodies are small 
masses (up to 1.5 mm in diameter of 
capillary and precapillary blood ves- 
sels interspersed with epithelioid cells. 
They are located in the adventitia of 
the dome of the jugular bulb, along the 
course of the tympanic branch of the 
glossopharyngeal nerve (Jacobson's 
nerve) from the jugular fossa to the 
promontory in the middle ear, and 
along the course of the auricular 
branch of the vagus nerve (Arnold's 
nerve), which passes from the jugular 
fossa to the descending portion of the 
facial nerve. 

Glomus tumors have been shown to 
arise from glomus bodies in any of 
these sites. Those that arise from the 
jugular fossa are termed glomus jugu- 
lare and those that arise from the re- 
gion of the middle ear, glomus tym- 
panicum. Their clinical presentation 
results from expansion into areas 
around the site of origin (Fig 1). In an 
area so anatomically complicated as 
the skull base, this results in a wide 
range of symptoms. Patients with tu- 
mors in the middle ear have tinnitus 
and conductive deafness as their pre- 
senting problems, while those with tu- 
mors arising from the jugular bulb 
may present with similar symptoms, 
with lower cranial nerve lesions, with 
a mass in the upper part of the neck, or 
with symptoms and signs of intracra- 
nial extension. 

The treatment of glomus tumors is 
by radiotherapy or surgery. Surgery, 
where technically feasible, is now rec- 
ognized by most authorities as the 
preferred treatment, at least in 
younger patients. Microsurgical tech- 
niques and cooperation between otolo- 
gists, head and neck surgeons, and 
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neurosurgeons now permit tke re- 
moval of even very large glomus tu- 
mors with limited morbidity. 


CLASSIFICATION OF GLOMUS 
TUMORS 


Various classifications of glomus tu- 
mors have been proposed, but that of 
Fisch et al’? is the most useful elini- 
cally: type A, tumors localized to the 
middle-ear cleft (glomus tympanicum 
tumors); type B, tympanomastoid tu- 
mors with no destruction of bone in the 
infralabyrinthine compartment of the 
temporal bone; type C, tumors invad- 
ing and destroying bone in the infra- 
labyrinthine region with extension to- 
ward the petrous apex; and type D, tu- 
mors with intracranial extension. 


TREATMENT OPTIONS 


Various treatment options are now 
available for the management of glo- 
mus tumors.’* Each individua! case 
must be carefully assessed, however, 
before deciding on the treatment, and 
consideration also must be given to the 
therapeutic skills available. Surgical 
resection by an inexperienced surgeon 
is more likely to result in serious com- 
plications than is irradiation, particu- 
larly with type C and D tumers, in 
which. neurosurgical expertise is re- 
quired.’ 

No Treatment 

Glomus tumors often present in the 
sixth and seventh decades of life and 
tend. to grow slowly. Consequently, in 
an elderly patient, if the tumor is not 


extensive and the symptoms are min- 
imal, no treatment is indicated. Fol- 


low-up computed tomography (CT) 


and gadolinium-enhanced magnetic 


resonance imaging (GdMRI) are easily 
performed and accurate. 




















Fig 1. —L'agram based on corenal section im- 
aging showing the routes of spread of a glomus 
jugulare tumor. V indicates vestibule; VII, sev- 
enth facial nerve; IAM, interna: auditory mea- 
-. tus; and EAM, external auditory meatus. Note 

that the predominant spread is upward into the 
middie-ear cavity. 


Radiotherapy 


Most surgeons will agree that an 
elderly er infirm patient with a symp- 
tomatic, growing tumor should be 
treated solely with radiotherapy. Ap- 
proximately 40% of tumors continue 
to grow after radiotherapy, however. 


Surgical Resect on 


The objective of surgery must be to- 
tal resection of the tumor, if possible, 
which ideally should be achieved with- 
out increasing the patient s neurologic 
deficit. The exact type ef operative 
procedure depends on the type of tu- 
mor, as determined by radiologic as- 
sessment. 

Type A tumors can usually be ex- 
cised by a permeatal approach, while 
type B tumors can be removed by a 
combined-approach tympanoplasty 
procedure with an extended posterior 
tympanctomy. Type C turaors require 
some form of skull-base resection to 
include the jugular bulb, such as the 
lateral or posterolateral approach. 
Type D tumors require tie combina- 
tion of skull-base resection and a pos- 
terior fessa exploration, such as is 
given by the posterolateral approach. 

. We have previously reccrded the ra- 
diologic features of 16 glomus tumors 


: : = presenting as masses behind the 
. . eardrum.* Magnetic resonance imag- 
[NOD mg (MRI) was used for € glomus tu- 


mors, with enhancement by gadolin- 


a jum diethylenetriamine pentaacetic 


acid * IPA) in 5. Following is an up- 
d. account of 20 jugalotympanic 
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glomus tumors that were all examined 
by GdMRI and CT. Conventional 
roentgenography, contrast-enhanced 
CT, and angiography were used in 
some, but not all, of the cases. 

Our previous experience with MRI 
for small glomus tumors in the petrous 
temporal bone had not been entirely 
satisfactory due to difficulties in inter- 
pretation and assessment of the situa- 
tion of soft-tissue masses in the ab- 
sence of bony landmarks. Would en- 
hancement of small glomus tumors 
occur with gadolinium enhancement 
and when correlated with CT give an 
accurate appraisal? Could tumor be 
differentiated from retained fluid? 


PATIENTS AND METHODS 


Twenty patients with glomus tumors of 
the ear were examined by MRI before and 
after the intravenous administration of ga- 
dolinium DTPA (Schering AB, Berlin, Ger- 
many) at a strength of 0.2 mg/kg of body 
weight. Three MRI scanners with field 
strengths of 0.5 or 1.5 T were used, and im- 
ages were obtained in the axial plane with 
a double-echo technique to give T,-weighted 
spin-echo images in at least two planes but 
including the coronal plane after contrast 
administration. Oecasionally, an inversion- 
recovery sequence was used. Thin-section 
(0.1- or 0.2-mm) CT was used in axial and 
coronal planes. Intravenous iodine contrast 
was not given if the CT bone studies did not 
indicate extension intracranially or if the 
patient was to undergo GdMRI on the same 
day. Six patients with glomus tumors of the 
ear previously studied by nonenhanced MRI 
were not included in this survey. 

One elderly patient with a small glomus 
tympanicum tumor refused surgery, and 
another had had previous radiotherapy for 
a large glomus jugulare tumor. Age and ex- 
tensive tumor made radiotherapy the 
choice for a third patient, while angiogra- 
phy in another showed inadequate blood 
flow through the contralateral jugular bulb, 
precluding infratemporal surgery. Surgery 
was performed on the remaining 16 pa- 
tients. The tumors had arisen in the middle 
ear (glomus tympanicum) in 10 and in the 
jugular bulb (glomus jugulare) in the other 
10. The findings and results of imaging 
studies for these patients are depicted in 
the Table. 


RESULTS 


Otoscopic appearances were diag- 
nostie or strongly suggestive of a glo- 
mus tumor in 19 (95% ) of the 20 cases. 
One patient had a polyp in the external 








auditory meatus, but 18 had a red mass 
behind the lower par: of the eardrum. 
One large glomus jugulare tumor pro- 
duced an intraoral swelling as well as 
a vague palsy, but otherwise there 
were no abnormal cranial nerve signs 
in any of the patients, other than 
depressed eighth-nerve- function. All 
10 glomus jugulare tumors produced 


characteristic erosion af the jugular 
fossa, but this was net eppreciated at 


first in the 1 case in which the tumor 
extended up into the cerebellopontile 
angle instead of the middle ear. This 
was erroneously thought to be an 
acoustic neuroma initially. Intracra- 
nial extension occurred in three jugu- 
lare tumors, all confirmed at surgery 
and shown best by GdMRI. 

Enhancement of the tumor after in- 
travenous contrast administration oc- 
curred in all 20 tumors but was rather 
patchy in 2 of the larger jugulare 
tumors. All 10 glomus tympanicum 
tumors showed enhancement, which 
was very marked in 8, enabling easy 
differentiation of tumor from the as- 
sociated serous otitis fluid. 


COMMENT 


The first and most important imag- 
ing assessment when a jugulotym- 
panic tumor is suspected is the state of 
the jugular fossa. This ean be deter- 
mined by conventional imaging, but 
thin-section high-resolution CT now 
gives the best assessment of the mar- 
gins of the jugular fossa, especially the 
crest of bone between the carotid canal 
and the jugular fossa. If these are in- 
tact, then a glomus jugulare tumor is 
excluded almost completely. Con- 
versely, ragged erosion o? the margins 
of the jugular fossa is almost pathog- 
nomonic of a glomus jugulare tumor 
(Fig 2), so long as the very rare ero- 
sions from metastases or extension of 
adjacent malignant neoplasms are ex- 
cluded. | 

Our failure to assess the jugular 
fossa in a patient whe presented with 
clinical features suggestive of an 
acoustic neuroma almost led to an in- 
appropriate surgical exploration (case 
15). The internal auditory meatus was 
slightly flared on the affected side, as 
shown by hypocycloidal tomography. 
As we have now abandoned CT for the 
investigation of acoustic: neuromas, a 
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| Features of 20 Glomus Tumors * 


Patient/Sex/ 
Age, y 
1/M/69 


Clinical 
Findings 


Red mass behind 


CT 
Findings 


Mass in 


GdMRI 
Findings 
Bright mass on 


Angiographic 
Findings 


Surgical 
Findings Comments 


Very small tumor 





eardrum 


lower ME 


2/F/46 Red mass Mass in 
lower ME 

3/F/46 Red mass Mass on 
promontory 


4/F/51 


5/F/62 


6/F/57 


Previous inadequate intact jugular 


surgery 
Red mass 


Red mass 


fossa 


Whole ME 
cleft opaque 


Mass in ME 
mastoid opaque 


7/F/47 Red mass Small mass in 
anterior ME 
8/M/35 Red mass in Mass in 
external lower ME 
meatus 
9/F/50 Red mass Whole ME cleft 
opaque 
10/M/36 Red mass Small mass 
in ME 


11/F/84 


Previous 
radiotherapy 


Erosion jugular 
foramen mass 


one axial slice 
Bright mass in 
lower ME 
. (three-plane) 
Mass not so 
bright 
Granulation tissue 
brightest 
Gadolinium 
separates tumor 
from fluid 
Bright mass in 
mastoid 
Bright mass in 
same position 


Mass in lower 
ME 


Gadolinium separates 


tumor from fluid 


Mass in lower 
ME 


Little enhancement, 


except in neck 


Mass shown 


DSA small 
blush 


Smail blush 


| Mass in upper 


shown by gadolinium 


Tumor in ME Normal jugular bulb 
only well shown 

Mass in upper CT better than GdMAl 
ME 


Previous surgery undermines 
the value of GdMRI 


GdMRI best shows 
tumor extent 


Mass in lower 
ME 


Mass in lower 
ME 


As predicted 





Mass in anterior Small tumor shown 
ME only on enhanced 
magnetic resonance imaging 
scan 
Tumor behind GdMRI confirmed in 
facial nerve ME only 
but not in 


jugular fossa 


Mass in whole Gadolinium best shows tumor 


ME extent 
Mass in lower Tumor clear of 
ME jugular bulb 


Enhancement suppressed 
by radiotherapy 





ME 


12/M/30 Red mass Jugular fossa 
eroded but 
not enlarged 

13/F/24 Red mass, Jugular fossa 

"tonsillar'' ‘ eroded neck 


14/M/42 
15/F/42 
16/F/36 


17 /F/66 


18/F/23 


19/F/68 


20/M/15 





swelling 
Red mass 


Presented as a 
cerebellopontile 
angie lesion 


Red mass 


Polyp in external 
meatus 


Mass behind pinna 


Mass in external 
meatus 


Mass in external 
meatus 


Mass 


Jugular fossa 
eroded mass 
in ME 

Eroded jugular 
fossa 


Eroded jugular 
fossa mass in 
ME 


Erosion jugular 
fossa 

Erosion jugular 
fossa 


Erosion jugular 
fossa 


Erosion jugular 
fossa mass 
in ME 


tumor 
Tumor brighter 
than fluid 
in mastoid 
Variable 
enhancement 
of neck mass 
Mass with patchy 
enhancement 


Strong signal from 
cerebellopontile 
angle 


Extension to posterior 


cranial fossa 


Extension down into 


jugular vein 


Gadolinium-enhanced 


scans not as 
bright as 
T,-weighted 
images 

Enhanced tumor 
separate from 
fluid 

Mass well defined 


Embolization 


Embolization 


No flow through 
opposite jugular 
tumor 


Tumor in jugular 
fossa 


Embolization 


Unsatisfactory 


Embolization 


Good external 
carotid artery 
demonstration 





Excised completely Typical glomus jugulare 


tumor 


Excised completely Huge mass 


Refused radiotherapy Surgery not possible 
because of 
angiographic findings 

Mimicked an acoustic 
neuroma 


Not fully excised 


Excised completely intracranial component 
best seen by 


GdMRI 
Tumor within vein 
well shown 


Extension anteriorly well 
shown by GdMRi 


Excised completely 


Excised but not 
completely around 
carotid artery 


Radiotherapy (due to Large tumor 
age) 


intracranial extension 
well shown 


Not completely 
excised around 
carotid artery 


CT indicates computed tomographic; GdMRI, gadolinium-enhanced magnetic resonance imaging; ME, middle ear; and DSA, digital subtraction angiography. 

















. GdMRI scan was obtained, which 
- showed an intensely enhancing mass 
: in the cerebellopontile angle, but the 
. bright signal from below the petrous 
- bone was dismissed as fat (Fig 3). For- 
: tunately, preoperative angiography 
‘and subsequent CT confirmed the true 
.. diagnosis of a glomus jugulare tumor 

&nd reminded us that glomus jugulare 
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tumors can extend upward in a more 
medial situation and thereby mimic an 
acoustic neuroma clinically. An unen- 
hanced MRI scan using a short-tau in- 
version-recovery (STIR) sequence was 
also obtained and distinguished the 


_jugulare tumor from the fat below the 


skull base (Fig 4). | 
We agree with Larsen et al' that di- 





rect coronal thin-section CT is the best 
method for the demonstration of glo- 
mus tympanicum tumors. The situa- 
tion on the promontory is eharacteris- 
tic and with the clinical features may 
be pathognomonic if there is air above 


and below the tumor. More often the 


tumor reaches the floor of the middle 
ear. Then soft-tissue silhouetting and 


Jugulotympanic Glomus Tumors— Phelps & Cheesman E P 








L] wa. T 
ETC T ^ e y Ce "E 


Fig 2.—Axial computed tomographic scan 
showing ragged erosion of the margins of the 
jugular foramen by a glomus jugulare tumor 
comparedwith the normal foramen on the other 
side. 


partial volume averaging of this thin, 
irregular bony plate may make it dif- 
ficult to assess whether it is intact. 
Moreover, obstruction of the eusta- 
chian tube by a glomus tumor in the 
middle ear will result in otitis fluid 
filling the rest of the middle ear and 
mastoid that is indistinguishable from 
the tumor by CT. Thus, CT may not be 
totally reliable for assessing whether 
the tumer has arisen in the jugular 
fossa or middle ear: unfortunately, 
however, angiography is even less re- 
liable for this important differentia- 
tion. 

The stain of a small glomus tym- 
panicum tumor located on the prom- 
ontory of the middle ear may be dem- 
onstrated with external carotid 
angiography,’ but there is a risk of not 
opacifying the ascending pharyngeal 
artery, which usually provides the 
main blood supply to this type of le- 
sion. Various views and projections 
have been described, and Hesselink et 
al? recommended a transcanalicular 
view with the head rotated 20° con- 
tralateraily and tilted 20° away from 
the lesion. This view projeets the mid- 
dle-ear cavity slightly anteriorly and 


Fig 5.—Left, Axial T.-weighted magnetic reso- 
nance imaging scan (spin-echo time, 2000/70 
ms) showing a bright signal from the whole of 
the middcie-ear cleft andwnastoid. Note the two 
small “dots” representing the malleus and in- 
cus (arrew). Right, Axial T,-weighted gadolini- 
um-enhanced magnetic resonance imaging 
scan (spin-echo time, 450/30ms) showing 
bright signal from the mass but not the fluid in 
the mastoid. 





Fig 3.—Left, Gadolinium-enhanced axial magnetic resonance imaging scan (spin-echo time, 
500/20 ms) showing an enhancing mass in the right cerebellopontile angle (large arrow). The small 
arrow indicates the cochlea. Right, Gadolinium-enhanced coronal magnetic resonance imaging 
scan (inversion-recovery time, 3200/600 ms) showing the mass (large arrow) in the cerebello- 
pontile angle but not differentiated from surrounding fat below the petrous pyramid. The small ar- 
row indicates the vestibule. 





Fig 4.—Left, Nonenhanced T,-weighted coronal section (spin-echo time, 600/2C ms) showing a 
fairly low signal from the glomus jugulare tumor. Right, Coronal magnetic resonance imaging scan 
(Short Tau Inversion Recovery [STIR] short-time inversion-recovery protocol, 3000/150 ms) 
showing a strong signal from the mass below the right petrous pyramid (arrow). 
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Fig 6.—Left, Coronal computed tomographic section at the level of the cochlea showing a small 
glomus tympanicum tumor (arrow). The asterisk indicates the tensor tympani muscle; A, internal 
carotid artery. Right, Coronal gadolinium-enhanced magnetic resonance imaging section (spin- 
echo time, 250/27ms) showing bright signal from the mass (arrow). 





, l - E za & 5 4 
Fig 7.—Coronal magnetic resonance imaging scan (spin-echo time, 450/30 ms) before (left) and 
after (right) gadolinium enhancement at the level of the cochlea. The arrows indicate the head of 
the malleus and the facial nerve, which also shows a little enhancement, as is usual. Note how 
this glomus tympanicum tumor fills the middle-ear cavity but is separate from the internal carotid 
artery (A) and the jugular bulb (J). 


Fig 8.—Coronal (left) and sagittal (right) gadolinium-enhanced magnetic resonance imaging sec- 
tions (spin-echo time, 500/27 ms) showing a large round mass with marked enhancement and 
serpiginous areas of signal void typical of a glomus jugulare tumor. The cerebellum is compressed 
by the mass (arrows). 
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Fig 9.—Sagittal gadolinium-enhanced mag- 
netic resonance imaging scan (spin-echo time, 
450/30 ms) showing a large glomus jugulare 
tumor. Note the superior extent in the jugular 
fossa (black arrow) and the lower limit in the 
neck (white arrow). 





Fig 10.—Coronal gadolinium-enhanced mag- 
netic resonance imaging scan (spin-echo time, 
500/27 ms) showing a glomus jugulare tumor 
extending down the lumen of the internal jugu- 
lar vein on the right side (arrows). 





Fig 11.— Diagram, based on coronal section 
imaging, of how a small glomus tumor in the 
floor of the middle-ear cavity and the roof of the 
jugular fossa may be a glomus jugulare tumor 
that has spread upward or a glomus tympani- 
cum tumor that has spread downward. V indi- 
cates vestibule; EAM, externa! auditory mea- 
tus; and IAM, internal auditory meatus. 
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EE the ere foma to the middle 
 earor vice versa cannot be determined 
from the arterial pedicle alone. 
Tumors of both the jugulare and 
tympanicum type caz be identified by 
MRL The soft-tissue mass of the tu- 
¿© mors shows mixed intensity on both 
- — Ty- and T,-weighted images. Olsen et 
al described serpigizous areas of sig- 
- mal void. in all tumors more than 2 em 
< "in diameter. These areas represent 
^.-fast-flewing blood ia blood pools in 
medium-sized tumorsessels and are in 
fact a feature of all vascular tumors, 
including juvenile axgiofibromas." In 
the petromastoid, they are almost di- 
agnostic of a glomus tumor. 

There have been = few reports of 
GdMRI studies for glomus tumors. We 
have previously reperted gadolinium 
DTPA enhancement for three glomus 
jugulare and two glomus tympanicum 
tumors.” All tumors £10w some degree 
of enhancement, especially in the in- 
version-recovery sequences. Small tu- 
mors im the middle ear became far 
more apparent, and “he boundaries of 
the tumors were defined more clearly, 
especial y at points c£ intracranial ex- 

tension, but the maimadvantage was to 
show the tumor to difer clearly from 

. fluid in the middle-ear cleft and mas- 
toid andfrom the jugular bulb (Fig 5). 
Further experience has confirmed 
these findings. Con£rmation that a 
>> smallerhancing mass in the middle- 
a. ear cavity was a glomus tympanicum 
. 4 tumor oi limited extent was the most 
useful rele of GGMR. (Fig 6). Even in 

. . ome case of an. extensive glomus tym- 
>o panum tumor tha: had previously 
been explored and partially excised, 
- the surgeon who finally removed the 
.... tumor was able to corfirm that GdMRI 
-. had shown this exteat separate from 
the jugular fossa. The most intense 
_ signal in the middle ear, however, was 
from postsurgical infammatory gran- 
ulation fissue. Recognition of the pre- 
= cise situation of a small vascular mass 

in the region. of the middle ear is a 


ommon: n problem wih both subtrac- 
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tion angiography and MRI. Careful 
correlation with a CT study is neces- 
sary, and islands of signal void repre- 
senting the ossicles are helpful on the 
MRI scan (Figs 5 and 7). Thus, coronal 
MRI scans are essential for the neces- 
sary correlation of CT and GdMRI ap- 
pearances, and we have found that 
GdMRI will depict clearly small glo- 
mus tumors just a few millimeters in 
size in the middle ear. 

Adenomas of the middle ear also en- 
hance with gadolinium and therefore 
cannot be differentiated from glomus 
tympanicum tumors by GdMRI. We 
have demonstrated a middle-ear 5-mm 
adenoma by GdMRI proved surgically 
after a CT scan had been reported as 
normal." The differential diagnosis of 
vascular anomalies in the middle-ear 
cavity is no problem with the combined 
CT and GdMRI regimen. Both a large 
or ectopic jugular bulb and an aber- 
rant internal earotid artery should be 
recognized on thin-section axial and 
coronal CT examination but will not be 
apparent on GdMRI, as there will be no 
signal from flowing blood. The pres- 
ence of the normal bony wall of the in- 
ternal carotid artery that separates 
the artery from the lower middle-ear 
cavity should also be confirmed to 
avoid mistaking an aberrant artery 
from a glomus tympanicum tumor." 

For large glomus tumors, GdMRI 
demonstrates intracranial extension 
better than does enhanced CT (Fig 8). 
The situation and extent of a large 
glomus tumor in the neck is also best 
shown by GdMRI, especially on sagit- 
tal views (Fig 9), and GdMRI can show 
the extension of the tumor down into 
the internal jugular vein, clearly de- 
picting its lowest extent (Fig 10) and 
giving a better demonstration than 
can be achieved by a combination of a 
venous-phase angiography and retro- 
grade jugulography. Definition of the 
blood supply to the tumor is often 
given as a reason for performing an- 
giography. It is obviously important to 
show whether a large tumor, which is 
to be excised, is supplied by the verte- 
bral system, but for small tumors the 
supply is by the external carotid artery 
whether the mass is shown to be above 
or below the floor of the middle ear. 
This is the most important assessment 
required by the surgeon. 
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CONCLUSIONS d uuu. 

1. A combination of CT and. 3dMRI 
is the imaging regimen of choice. for : 
jugulotympanic glomus tumors and is | 
all that is required for a small glomus Hu 
tympanicum tumor or for large tumors - 
that are to be treated by radiotherapy. 

2. Angiography is no longer a man- 
datory investigation but should be. 
used for the preoperative evaluation of 
selected cases when embolization can 
assist the surgeon by reducing the 
blood supply to a large tumor. - c 

3. Enhancement of small tympani: 
cum tumors enables even the smallest 
tumor to be demonstrated clearly and 
assists in the differentiation from .. 
other middle-ear masses, with the ex- 
ception of adenoma. 

4. One of the most important and 
difficult assessments for the radiolo- 
gist to make is whether assmall glomus 
tumor in the floor of the middle ear 
also involves the upper part of the jug- 
ular fossa (Fig 11). 
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57. @ Past research has indicated that bin- 
aural hearing abilities are not always not- 
= malin patients having otosclerosis who 
gui have received bilaterally normal pure-tone 
thresholds through stapedectomy. This 
5. study Investigated whether  poststa- 
Cv pedectomy performance on the binaural 
M masking-level difference test could be 
^. predicted from presurgery tests in which 
. the two ears were stimulated at an equal 
| sound pressure level and at an equal sen- 
.. sation level. Results indicated that (1) bin- 
_ aural hearing usually improved following 
'"U$tapedectomy, though some patients 
maintained abnormally poor binaural hear- 
ing even though postsurgery pure-tone 
_ >. thresholds were normal; and (2) prediction 
— of postsurgery results was poor, with post- 
Surgery results often being underesti- 
7 mated from presurgery results. Results are 
Interpreted in terms of possible forms of 
- auditory. deprivation and acoustic cross- 
over. 
o (Arch Otolaryngol Head Neck Surg. 
1990; 116:946-950) 















everal studies have shown that 
; - binaural hearing is often poorer 
- ; than normal in subjects having con- 
.. ductive hearing losses. Furthermore, 
- gome studies** have reported that bin- 
| aural hearing was sometimes abnor- 
mal even in subjects for whom normal 
earing thresholds had been restored 
ugh middle-ear surgery. The cause 
"poor binaural hearing in postsur- 
ery cases is not immediately clear. 
learn ibis addressed ' was 
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from a presurgery test. Such a test 
would be of potential value in assess- 
ing the probabilities of restoring par- 
ticular binaural advantages to middle- 
ear surgery candidates. Using the 
masking-level difference (MLD) and 
interaural time discrimination as the 
measures of binaural hearing, Hall 
and Derlacki? performed presurgery 
testing both with the left and right 
eàrs stimulated at equal sound pres- 
sure level (SPL) and with ears stimu- 





Left Ear 
Subject 











No. 0.25 05 10 20 40 
1 15 10 5 5 15 
10 10 10 5 10 

2 10 5 10 5 15 
10 10 10 5 15 

3 10 10 — 10 5 5 
10 10 10 15 5 

4 15 15 0 O 0 
20 15 0 0 0 

5 65 60 60 55 75 
25 20 20 20 26 

6 35 30 30 30 45 
20 15 10 15 45 

7 10 5 0 0 10 
10 5 0 0 5 

8 20 10 6 10 10 
20 10 10 — 10 10 

9 65 65 60 45 60 
20 20 #15 10 50 

10 40 45 40 35 40 
15 20 | 10 10 20 

11 20 15 15 5. 10 
15 15 10 10 10 

12 60 65 60 40 40 


Table 1.—Presurgery and Postsurgery Pure-Tone Air Conduction Audiograms 
for 13 Conductive Hearing-Impaired Subjects * 


Frequency, kHz 
atten inre enema Himno Pura PN HIN err tiU Ea 


8.0 0.25 





13 60 — 55 60 40 40 
16 10 85. 78. 30. 


lated at equal sensation level (SL). 
Equal-SL testing was performed to 
reduce possible deleterious effects of 
ear threshold asymmetry. For the lim- 
ited number of subjects (3) tested be- 
fore and after middle-ear surgery, the 
results indicated that the presurgery 
equal-SL test predicted well the post- 
surgery binaural hearing. In this 
study, 18 patients were tested before 
and after stapedectomy to determine 
better the success with which postsur- 















Right Ear 






05 10 20 40 80 

















20 20 5 10 20 10 55 
90 5 5 5 10 40 40 
85 5 5 5 5 40 40 


40 ETH 10 10 0 0 is | 


45 15 10 16 0 5 15 | 


*Top row contains presurgery results; bottom row, Poslsurgery results, Vaiues are decibels hearing level. NT 3 


indicates not tested. 
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Stapedectomy —Hell et al- 






















ed fr om presurgery data. 


TIENTS AND METHODS 
T Patients 









t i ‘of 13 conductive-impaired pa- 

female ind 5 male) having otoscle- 

rosis pa ticipated. The age range for the 

patients was 19 to 50 years (mean [+SD], 

824 £107 years). AH lsteners had a uni- 

lateral conductive hearing loss on entering 

the study. The mean presurgery air conduc- 

tion thresholds at the test frequency (500 

Hz) were 15. 4 dB hearing leval [HL] for the 

| ^ar 3 iL for zhe poorer ear. 

se Ere had masked bone con- 

iresholds in the poor ear of 20 dB 

ra itter at 500 Hz, and had air conduc- 

! n thresholds of 25 dB or better bilaterally 

occ at this. frequency after-surgery. The mean 

^C postsurgery air conduetion thresholds at 

500 Hz were 10:8 dB HL for the better ear 

and 16.1 dB HL for the poorer ear. Presur- 

gery and postsurgery audiogrametric re- 

sults for all patients are given in Table 1. 

Postsurgery testing was completed be- 
tween 2 and 3 months following surgery. 

- Fourteen control subjects-(10 female and 

4 male} were tested. These subjects had 

normal hearing (thresholds, 20 dB HL or 

ud better bilaterally) at octave frequencies be- 

a tween 250 and 8000 Hz-and aad no known 

» history of ear disease. For these normal- 

^ hearing listeners, the mean threshold at 

500 Hz, the test frequency fcr this experi- 

ment, was 8.3 dB HL for the better ear and 

11.1 dB HL for the poorer ear. These sub- 

jects composed a control group for compar- 

ison with the group of iistemers having a 

_ history of conductive hearing impairment. 

‘The age range for the control group was 22 

to 42 years (mean, 29.3 * 5.3 years). 


Stimuli and Conditions 
Two nao tests compesed the battery. In 


he masking noise was an interau- 
ly in-phase 300-Hz-w.de noise band 
centered on .500 Hz. The 500-Hz pure-tone 
".. Signal was either interaurallv in phase (S,) 
©. er 180° out of phase (S.). Under these test 
^ conditions, an gnal resulted in no bin- 
aural | differenc "eues, and an S, signal 
resulted in interaural difference cues of 


wj both time and amplitude. Thestimuli in the 






























© second MLD test were derived such that 


. sensitivity to interaural differences of time 

. and amplitude could be assessed indepen- 
-. dently. In this MLD test, a 40-Hz-wide nar- 
. row-band noise centered on 500 Ez was used 
< as both the signal and maske-. In the base- 
- line (N,S,) condition, tke noise band was 
d added t to » iteelf, in i phase, dur: ng the signal 









7 the cue e": interaural aapi cade difference, 
he. signal: was geentod in phase with the 


ng test results can 









300-Hz-Wide Masker 
gnata ne 
N.S, N.S, MLD 

14.8 x 










Control, 77.9 t 6214 
mean + SD 1.3 1.6 1.5 
Hearing impaired 
1 77.7 72.5t 5.21 
T is 3.9t 
77.0 70.5t 6.5t 
2 82.2 77.81 4.5t 
T kes 11.0t 
76.2 65.2 11517 
3 84.5 81.3t 3.2t 
yu s 7.0t 
78.2 66.5 11.8 
4 78.0 69.0t 9.0t 
RE iur 5.0t 
80.5 68.81 11.8 
5 78.7 77.51 1.2f 
"PY ewes 6.2t 
76.5 63.7 12.8 
6 78.0 66.3 11.7 
edocs ds 16.3 
76.5 61.0 15.5 
7 80.5 79.5t 1.0f 
ped — 86.2t 
80.0 63.0 17.0 
8 79.2 69.01 10.2t 
m "T 10.0t 
80.5 73.21 7.3t 
9 78.2 77.0t 1.2t 
ium at 4.4t 
77.8 68.4 9.4t 
10 80.0 69.21 10.8t 
yes rA 13.4 
79.8 66.2 13.6 
11 79.9 68.81 11.1t 
— VS 14.2 
80.0 64.4 15.6 
12 77.2 76.0t 1.2t 
ea ix 8.8t 
80.0 69.01 11.0t 
13 77.6 68.71 8.9t 
So ied 15.5 
76.2 62.8 13.4 


Table 2. —N,S, and N,S, Thresholds and MLDs* 


40-Hz-Wide Masker ` 








N.S,  AaN,S, ANS,  AaMLD 








730 t 624+ 629+ 108+ 

2.9 5.0 4.4 EX 

71.8 67.2 77.5% 

69.3 60.3 715 000 > 

80.0 78.3 76.0t 

75.7 67.2 70.2 

NT NT NT. 

79.8 68.5 69.4. 2. . 108... 
73.5 635 625 i103 
69.8 635  . 592 

73.8 75.34 — 812* 

770 690 733 

72.3 64.0 64.2 

72.2 65.0 57.8 

86.5 85.2t 83.57 

74.0 65.0 66.8 

88.0 82.51 B6.5* 

80.5 79.01 80.7? 

69.4 70.6 77.4* 

73.9 70.7 71.5 

71.5 68.0 73.2* " 
baa MU e 639 2.6f 
71.0 65.5 64.8 5:4 6.2 
72.8 69.2 70.9 3:5 19t 
PE P TE 35 2.6 
68.4 60.4 64.4 82 4.0 
71.4 69.1 76.5* 23 —5.1t 
chs em "m 23 0.1t 
71.4 70.5 72.57 DD ttt 
69.4 66.0 71.81 34 -24t 
"" da 103 ë 82 — 
69.7 57.4 63.4 4 12.3 6.3 


* N, indicates in-phase masking noise; S, in-phase pure-tone signal; S,, out-of-phase signal; MLD, "asking: 
level difference; Aa and At, MLDs quantifying sensitivity to interaural amplitude andtime cues, respectively; and: 
NT, not tested. Values are decibels sound pressure level (SPL). Top row contains presurgery equal-SPL data; 
second row, presurgery equal~sensation level data; and third row, postsurgery equal- “SPL data. | 


Outside 95% confidence interval. 


masker in one ear, and 180? out of phase 
with the masker in the other. For the ear 
receiving the in-phase masker, the effect of 
the signal was to inerease the amplitude of 
the masker, whereas for the ear receiving 
the out-of-phase masker, the effect of the 
signal was to decrease the amplitude of the 
masker. Thus, there was an interaural am- 
pltude difference cue, but no interaural 
time difference cue. The MLD derived from 
this condition will be referred to as the Aa 
MLD. In the procedure examining the in- 
teraural time difference cue, the S, signal 
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had the same waveform as the masker but 
was delayed by 500 mierosecends (90° at 500 
Hz) with respect to the masker. The N,S, 
stimulation under this circumstance re- 
sulted in some amount of amplitude in- 
crease in both ears, but because that 
amount was the same in each ear, no in- 
teraural amplitude difference cue was in- 
troduced. However, this signal did. intro- 
duce an interaural time difference cue, as it 
effectively advanced the phase of the 
masker in one ear while retarding the phase ~ 
of the masker in the other. The MLD .- 
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Subject 


Masking-level differences (MLDs) for the 13 patients with conductive lesions. The top panels show 
presurgery results for equal-sound pressure level (SPL) stimulation (open symbols); and equal- 
sensation level stimulation (closed symbols). The bottom panels show postsurgery results (equal- 
SPL. stimulation). Aa and At indicate MLDs quantifying sensitivity to interaural amplitude and time 


Cues, respectively. 


| derived from this condition will be referred 
to as the At MLD. 

|. Tnall conditions, the signal was 400 mil- 

liseconds in duration and had a 50 millisee- 

ond cosinusoidal rise-fall time (Wilsonies 

BSIT gate). All stimuli were presented bin- 

aurally over earphones (TDH 49). Stimulus 

timing and response collection were con- 

~~ trolled by microcomputer. For the normal- 

hearing listeners, the masking stimuli were 

presented to the two ears at equal SPL. For 

-othe presurgery test of the patients with 

conductive lesions, the stimuli to each ear 

were presented at a fixed SPL and at a fixed 

SL. For the fixed-SPL conditions, the 300- 

 Hz-wide noise masker was presented at à 

; level of 60 dB/Hz (84.8 dB SPL overall), and 

. the 40-Hz-wide masker was presented at a 

level of 61 dB/Hz (77 dB SPL overall). A 

- fixed-SL method was used to minimize per- 

formance deficits that were due simply to 

unequal levels reaching the cochleae, or low 

‘levels reaching the cochleae. For fixed-SL 

conditions, the maskers were presented at 

approximately 45 dB SL in each ear, à level 

at which the MLD is near maximum.’ In all 























mted continuously. The MLD was deter- 
ined by subtracting the N.S, threshold 
from the N,S, threshold. 


Procedure 


~All data were collected using a three-al- 
ternative, forced-choice, three-down one-up 
adaptive strategy estimating 79.4% detec- 
on threshold’ In this procedure there 
were three intervals, the signal being 


ditions, the masking noise was pre- — 


: present in only one, at random. Following 


three correct responses in succession, the 
level of the signal was reduced; following a 
single incorrect response, the level of the 
signal was increased. A threshold run was 
stopped after eight reversals in signal at- 
tenuation direction, and the average of the 
final four reversals was taken as the thresh- 
old for the run. Visual feedback was pro- 
vided to the subject after each response. An 
initial step size of 8 dB was reduced to 2 dB 
after the first two reversals. At least two 
threshold estimates were obtained and av- 
eraged to determine the final threshold for 
à condition. A third estimate was obtained 
and included in the average if the first two 
thresholds had a range greater than 3 dB. 


RESULTS 
Normal-Hearing Listeners 


The average N,S, and N,S, thresh- 
olds for the normal-hearing listeners, 
along with the average MLDs for the 
300- and 40-Hz-wide masking noise 
band conditions, are given in the top 
portion of Table 2. The MLD was de- 
fined as the N.S, threshold minus the 
N,S, threshold. For the 40-Hz-wide 
noise masker, two MLDs were com- 
puted (one quantifying sensitivity to 
interaural amplitude cues [Aa MLD] 
and the other quantifying sensitivity 


to interaural time cues [At MLD]). For 


both of these MLDs, the N,S, baseline 
was the same: the threshold for the in- 
phase addition of the 40-Hz-wide band 
added to itself. Table 2 shows that the 
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]- Table 3.— Correspondence Between 





 "Presurgery Equal-SL MLD Results 
and Postsurgery Equal-SPL Results * 










Postsurgery 
mre nonin” sra ttti, 
Abnormal Normal 









`. Presurgery 
300-Hz masker 












Abnormal 5 E 
Normal O 4 
40-Hz masker (Aa) 

Abnormal 0 1 

Normal 2 12 
40-Hz masker (At) 

Abnormal 4 3 






Normal 









* in terms of whether values were inside (normal) or 
outside (abnormal) the 95% confidence intervals of 
the control group. SL indicates sensation level; MLD, 
masking-level difference; SPL, sound pressure level; 
and Aa and At, MLDs quantitying sensitivity to in- 
teraural amplitude and time cues, respectively. 


the MLD for the 300-Hz-wide masker 
was approximately 15 dB, and that the 
MLDs for the 40-Hz-wide noise band 
were approximately 10 dB for both the 
interaural amplitude and time cues. 
As can be seen from the SDs, the MLD 
was characterized by relatively low 
intersubject variability for the 300- 
Hz-wide masker, but somewhat 
greater variability for the 40-Hz-wide 
masker. The magnitudes of the MLDs 
are in general agreement with those 
reported in earlier studies.*!? 


Hearing-Impaired Listeners 


Data for the hearing-impaired lis- 
teners are shown in the Figure and in 
the bottom portion of Table 2. The 
presurgery and postsurgery equal- 
SPL masked thresholds and MLDs are 
given in rows 1 and 3 for each subject. 
The presurgery equal-SL MLDs are 
given in row 2 for each subject. Data 
that are outside the 95% confidence 
intervals of the normal-hearing listen- 
ers are marked by asterisks. As ean be 
seen, the presurgery MLDs were usu- 


ally substantially lower than for the . 


normal control group, for fixed-SPL 
presentation; MLDs for fixed-SL pre- 
sentation were often less abnormal. 
Correlations were determined be- 


tween the presurgery MLD magni- 


tudes and threshold in quiet at 500 Hz 


for the poorer ear. These correlations 


were significant for the fixed-SPL re- 
sults: correlations of —.61, —.73, and 
~.78 were found for the 300-Hz band 
width, 40-Hz band width (Aa), and 40- 
Hz band width (At), respectively. None 
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relations wes significant 
es Its: = 83, —17, and ~.25, 










urgery data, the MLDs 
h conduetive hearing 
SS ¥ rain on average lower than 
normal, ¿with the variability among 
.. these listeners being relatively great: 
= many of the postsurgery conductive- 
© impaired listeners had results well 
. within the normal range. Approxi- 
mately 3876 of the pestsurgery MLDs 
fell ow side the 95% confidence inter- 
^^ val of t the normal-hearing listeners for 
> the 300-Hz masker, about 15% for the 
E "Aa cue, and about 31% fcr the At cue. 
c. Several:correlations were determined 
to investigate possible factors affect- 
Ing the MLD magnitude in the post- 
surgery subjects. Nonsigmificant cor- 
relations were found between the MLD 
- magnitude and postsurgery threshold 
in quiet at 500 Hz (poorer ear): —.06 
— 11, aad .16, for the 300-Hz-wide 
masker MLD and the ^a and At MLDs, 
respeetively. Likewise, correlations be- 
tween MLD and postsurgery 500-Hz 
 threshoid asymmetry were not signif- 
icant (r= —.11, —.16, anc .08, respec- 
tively). Correlations were determined 
^^ between the presurgery hearing asym- 
metry and the postsurgery MLD. 
These correlations were —.48 (P < .05) 
for the 300-Hz-wide noise, —.03 (not 
significant) for the Aa MLD, and —.73 
(P < 014 for the At MLD. Similar cor- 
relations were found between MLD 
and the presurgery threshold in the 
bad ear ir = .51, P « 05; 7 = —.08, not 
significant; and r = —.82, P « .01, re- 
spectively). In agreement with previ- 
ously published results,** these corre- 
lations indicate that the recovery of 
. threshold sensitivity in quiet does not 
v. necessarily translate inte recovery of 
^ binaural hearing advantage in noise. 
* . Correlations were also determined 
c: betweenpostsurgery MLE and the fac- 
tors of duration of loss before surgery 
and age at onset of loss. The duration 
. of hearing loss correlated significantly 
© with MED for the 300-Hz-wide noise 
0 masker ir = — 14; P < 01: and for the 
At MLDi(r = —56 P < OE); the corre- 
- lation fer the Aa MLD was not signif- 
- jeant(r = — 02). In eontrast to loss du- 
ration, the age at onset was not found 
to correlate significantly with any of 
ie MLD measures. 
























Relation Between Presurgery and 
Postsurgery MLDs 


Previous data* had indicated that 
postsurgery MLD results might be 
predicted well from presurgery equal- 
SL testing. The present results indi- 
cate that whereas there is sometimes 
good correspondence between presur- 
gery and postsurgery results, there are 
many instances where presurgery test 
results do not correspond well with the 
postsurgery MLD. Table 3 summarizes 
the correspondence between the pre- 
surgery equal-SL test results and the 
postsurgery equal-SPL results, in 
terms of whether results were “nor- 
mal” or “abnormal” with respect to 
the 95% confidence intervals of the 
control group. Overall, the table indi- 
cates only fair (approximately 75%) 
agreement between the presurgery 
and postsurgery results. A second way 
of characterizing the results is in 
terms of the decibel difference between 
the presurgery equal-SL MLD and its 
associated postsurgery equal-SPL 
MLD. We arbitrarily defined poor cor- 
respondence as 3 dB or more differ- 
ence. Analyzed in this way, there were 
5 (88% ) of 13 occurrences of poor cor- 
respondence for the 300-Hz-wide 
masking noise MLD; 3 (23% ) of 13 oc- 
currences for the Aa MLD; and 7 (5496) 
of 13 occurrences for the At MLD. In all 
but 2 of the cases of poor correspon- 
dence, the postsurgery MLD was un- 
derestimated (in some cases by as 
much as 10 dB). 


COMMENT 


The presurgery MLDs for equal-SPL 
testing were clearly abnormal in al- 
most every case. However, this finding 
cannot be taken as an indication that 
the auditory systems of the conduc- 
tively impaired patients were insensi- 
tive to binaural difference cues. The 
equal-SPL masker level reaching the 
impaired ears of many subjects was 
often very near threshold, or at a low 
SL (eg, subjects 1, 2, 3, 9, and 12). This 
would place a severe limitation on the 
magnitude of the MLD, which would 
not be related to the sensitivity of the 
auditory system to binaural difference 
cues. The fact that MLDs often im- 
proved appreciably under equal-SL 
testing supports the notion that MLDs 
under equal-SPL testing were often 
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tion of the binaural di Terence cues, 


low simply owing to Loar ganlan. 
level. However, even the presurgery 
equal-SL results often underestimated 
postsurgery performance (prediction 
of postsurgery binaura. hearing was 
poor). We can think of two reasons for 
this trend. The first is that in the pre- 
surgery test the subject had virtually 
no time to adjust to the equal-SL - 
stimulation; that is, in daily life, in- 
teraural level asymmetry was the rule,. | 
and only for the duration of the equal- 
SL test did level symmetry prevail. In. 
the postsurgery test, however, the sub- 
ject had over 2 months te adjust to the — 
experience of relatively symmetrical | 
stimulation, The second reason for the 
underestimation of postsurgery MLD- 
concerns acoustic crossover in the pre- 
surgery equal-SL testing; such cross- 

over could have diminished the mag- 

nitude of the binaural difference cues, 

therefore reducing the MLD." Thus, 

MLDs under equal-SL testing may 

have been reduced in part by a corrup- 










































owing to acoustic crossover. 

The results indicated that the MLD 
was modestly reduced in some patients 
after middle-ear surgery had restored 
normal detection thresholds in quiet. E 
Furthermore, the results showed a . 
significant correlation between thedu- - 
ration of the hearing loss before sur- 
gery and the postsurgery MLD. One 
way of interpreting the effects of loss 
duration is in terms of auditory depri- 
vation. That is, if normal binaural in- 
put to the cochleae is inhibited by a 
long-duration conductive hearing loss, 
changes in binaural processing may 
occur that are not overcome by resto- 
ration of normal or near-normal audi- - 
tory thresholds in quiet. Such changes | 
could conceivably take the form of 
neural degeneration/depletion. Given 
that studies of auditory deprivation - 
through conductive hearing loss have 
indicated that such effects are moré 
apparent in very young animals than 
adult animals’ and sometimes may. 
not be apparent even in young ani- © 
mals," it may be more plausible to in- 
voke some form of neural reorganiza- 
tion that may be essentially plastic but 
relatively slow to recover after sur- 
gery. The finding of an insignificant 

age at onset effeet could imply that 
whereas deprivation effects may occur - 












P some form, they are hot t jüBaébeed I 
by the age span over which the loss oc- 
curs. However, it. should be cautioned. 
-that in this sample, the earliest ageat 
onset was 5 years (subject 1), and that 





` for all other subjects the age at onset 


owas. 18 years or older. If it is assumed 


that a any effect of age at onset is likely 
to be confined to relatively early years, 


-then the present sample would not be | 


, well suited to this issue. 


CONCLUSIONS - 


1. The MLD was often reduced in 
listeners having conductive hearing 
impairment, 

:middle-ear surgery. However, reduc- 

tion in the postsurgery MLD, when 

. present, was usually only slight. Poor 

 postsurgery MLDs were especially 
^. likely to occur for long-term, asym- 
metrical losses. 

.. 2. Reductions in MLD were more 
_ likely to occur for a pure tone pre- 
--gented in a wide band noise and for the 


JAMA - 


both before and after 


eue of interaural time difference than | 
interaural amplitude difference. _ 


8. Presurgery test results often 


failed to predict accurately postsur- 


gery MLDs. This failure was usually 


seen as an underestimation of the 
postsurgery MLD magnitude. - 
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: _ © Controversy exists over optimal treat- 
/... ment stage | floor-of-mouth cancers, 
D with. advocatian of either primary radio- 
P therapy or surgical resection with or with- 
out a neck dissection. A decision analysis 
(. Was undertaken to determine the out- 
2 comes cf these treatment options. The 
quality-adjusted life expectancies were 
determined using best.astimates from the 
literature of survival, recurrence, short- 
term morbidity; and quality of life for ra- 
diotherasy and surgical resection. The 
quality-adjusted life expectancies were as 
follows: for surgical resection with neck 
dissection, 18.50 years; for surgical re- 
section without neck dissection, 14.48 
k years; and for primary: radictherapy, 7.95 
years. Sensitivity analysis showed that 
.; these results varied with quality of life as- 
‘sumptions and survival data. Therefore, 
"each insütution needs to review its own 
survival data and question patients about 
quality’o! life to determine how treatment 
options fit into the decision analysis. 
(Arch Otolaryngol Mead Neck Surg. 
1990: 116:95 1-956} 





he head and neck, with their 
unieue and important functional 

." and cosmetic structures, can be a dev- 
< astating location for cancer. Both sur- 
gical resectior and primary radiother- 

- apy have waxed and waned as the 
. "treatment of. -choiee.” Today, both 

* have recognized roles; however, no 
 éeonsensus exists as to the optimal 
therapy for s lage I (71, N0, M0) can- 
„eers of the floor of mouth. Some 
ng? advocate primary radiation 

: Others feel sh as strongly 















of Treatment for Stage I 
-Mouth Cancer 


about surgical resection. To date and 
to our knowledge, no good, prospective, 
randomized trial has been done to 
compare radiation therapy with sur- 
gical resection. 

Even if radiation therapy and surgi- 
cal resection were of equal efficacy in 
eradicating the malignant neoplasm, 
each has its own unique effect on the 
patient's quality of life, which may af- 
fect the choice of treatment. For ex- 
ample, surgical resection has the at- 
tendant risk of general anesthesia and 
wound complications. However, radio- 
therapy is associated with a several- 
week course of treatment and such 
complications as mucositis, dry mouth, 
and osteonecrosis. The outcome of each 
method of treatment is directly related 
to the skill and knowledge of the phy- 
sieian and the level of support avail- 
able at the institution. Therefore, each 
method has different morbidities, both 
short term and long term and varying 
from insitution to institution, which 
affect in a unique way the quality and 
longevity and an individual patient's 
life. 

How then can a physician make a 
rational ehoice concerning treatment? 
Decision analysis is a method by which 
the effect of the different variables 
concerning the outcome of a treatment 
can be rigorously analyzed.’ Choices 
among treatments and probabilities of 
various outcomes are arranged in a 
decision tree with the intent of identi- 
fying the probability of certain results 
given the decision options available. 
Decision analysis has been used to 
clarify treatment choice for controver- 
sial issues such as the use of carotid 
endarterectomy for the treatment of 
carotid artery atherosclerotic disease.* 
The purpose of this study is to evaluate 
more clearly the roles of surgical 
resection and radiotherapy in the 
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Cancer — PHÓ ! 























































treatment of stage. I -foor-of-mouth 2 
cancers. 2: 


METHODS AND MATERIALS 


The mechanies and theery of decision 
analysis have been deseribed in. detail. : 
elsewhere." Briefly, any clinical problem, 
such as diagnostic or treatment options, is. 
amenable to decision analysis once it is ap- 
propriately identified and bound. A decision 
tree is constructed using choice nodes (rep- 
resented usually by boxes) and chance 
nodes (represented by vireles). A choice . : 
node is a juncture at which aclinieian must — 
make a choice, for example. whethertoop- ^ 
erate or to treat medically. A chance node — 
depicts the possible outcomes of the deci- 
sion; for example, the patieat's eondition is 
improved or worsened. By convention, deci- 
sion trees are written from left to right with 
earlier choice and chance nodes to the left. 
of the later choice and chaace nodes. 

Factors affecting the clinical decision are 
determined and the decision tree is con- 
structed. In this study, I assumed that the 
diagnosis of stage I squamous cell carci- 
noma of the floor of mouth has already been 
correctly made, and therefcre I dealt with — 
only those factors that affect. treatment 
outcomes. Important factors for this study 
include life expectancy (i) after treat- 
ment, short-term morbidity (STM) of the — 
treatment, and quality of life after the 
treatment. Life expectancy s derived from. 
the literature and is usually reported as 2- 
year, 5-year, or median survivals. Short- 
term morbidity consists of reversible fac- 
tors that affect the patient" 3 outcome on a 
short term, such as complications that pro- 
long hospitalization. This outeome is esti- 
mated by determining from the literature 
the frequencies and types o? complications 
for each treatment option.  . ^ 

Long-term quality of life is the level: of : 
quality of a patient's life after treatment. - 
This level of quality would include, for éx- 
ample, such factors as chroric pain, loss or 
reduction of function, cosmetice deformities, 
recurrent hospitalizations fer problems re- 
lated to the procedure, and financial costs. - 
Long-term quality of life is amanting by a 7 











































would have a value of 0. Quality multipliers 











with these various conditions after treat- 
ment. All these factors are used in the cal- 
culation of the quality-adjusted life expect- 
ancy (QALE), which is the most probable 
outcome that can be expected. before a 
course of treatment and various therapeu- 
tic maneuvers are performed. For example, 
-if a particular treatment produces an LE of 
5 years, but at a QM of 0.8, then the QALE 
would be 4 years. Using the QALE, various 
“treatment outcomes can be estimated and 
- compared. An estimate can be made for a 
.. €lass of patients (such as in this study) or 
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come, such as chronic pain. from radio- 
osteonecrosis, may have 2 a QM of 0.7. Death 


e estimated. from. the literature, expert. 
opinion, and the opinions of the patients. 
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nal - fora an individual patient by manipulating 
das. the STM scores and QM scores depending: on. 

Lum the patient's individual risks and: prefer- 
ences. E | 
Because the various factors that ener | 
into a decision analysis vary, a method 


known as sensitivity analysis may be used 


Surgical Resection Without Neck Dissection 


Patients With Stage | 
Floor-of-Mouth Cancer . 


Primary Radiation Therapy 





. Surgical Resection With Neck Dissection 





EU dI to what extent these factors 
influence the QALE. The two factors used in 
| this analysis are LE (survival) and QM. Be- 
cause LE varies from institution to institu- 
tion, depending on the resources available, 
I did a sensitivity analysis to determine to 


what extent different LEs would influence 


jj Outcome, Fig 2 


| Outcome, Fig 3 


| Outcome, Fig 4 


Fig t.— The therapeutic decision. 
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RESULTS | 

Figures 1 through 4 depict the deci- for complicated cases 
sion tree for treatment of the patient the probablity of dea 
with stage I floor-of-mouth cancer. gical procedure. If a. 
Figure 1 shows the most leftward does not recur, then’ 
choice node with branches for the ^ endsatthispoint. AQ 
treatment choices of surgical resection and the average rep 
without a neck dissection, surgical re- used to determine t] 
section with a neck dissection, or pri- patient's disease rec 
mary radiation therapy. other choice has qur 
Figure 2 shows the outcome | : 
branches if the choice for surgical re- 
section without neck dissection was 
made. Best estimates for the probabil- 
ities of the outcomes after a chance | 
set the various effects of the treat- node are shown under the outcome. termined. Overall, the QALE for sur- 
ent othe patient’s quality of life can be For example, 94% of the resections gical resection with surgical salvage 
ore effectively compared. The data com- Were uncomplicated while 6% were for recurrence was 14.48 years, with - 
iled forthis study came fromthe pertinent complicated. For complicated cases radiotherapy salvage it was 10.96. 
- literature on the treatment of stage I floor- the increased STM was estimated at years, and with chemotherapy. salvage Y 
 of-moutà c carcinoma. ind 0.06 years (21 days). The next chance it was 10.96 years. x 
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, Uncompicated 4 
ae 


- Surgical 

^. Salvage 
sSo795y 

d QALE With 


-QALE With 
coo Chemotherapy 
^. Salvage 
6.18 y 


Complicated 


26% 
STM 0.13 y 


quality-adiusted life expectancy. 


T - Similarly, Figure 3 shows that for 

argal resection with radical neck 
. dissection, the QALE was 18.46 years 
- with surgical salvage, 18.50 years with 
radiotherapy salvage, and 18.49 years 
with chemotherapy salvage. For pri- 
mary radiotherapy, the QALE was 
1.95 years with surgical salvage, 6.24 
years with radiotherapy salvage, and 
6. 18 years with chemotherapy salvage. 
ince the most important determi- 
ts of the QALE scores were LE and 
QM, sensitivity analyses of these vari- 











nd 6. In Fig 5, we see that when 


al neck dissection and primary 
tion. therapy are both greater 
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s were done. These are shown in. 


Es of both surgical resection with 


a 6775 5-year survival rate, sur- 
esection produces the higher 
When both are less than 67%, 
rimary radiation therapy pro- 
} e higher QALE. When nthe LEs | 


d Val: 16, ‘August 1 1990 


of both surgical resection with radical 
neck dissection and surgical resection 
without neck dissection are greater 
than a 59% 5-year survival, resection 
with neck dissection produces the 
higher QALE. At no level of LE does 
resection without neck dissection pro- 
duce a higher QALE than primary ra- 
diotherapy. It is important to remem- 
ber that the QM scores and STM scores 
were standardized at the same level for 
all three treatment options so that 
only the change in LE was analyzed. 
, Figure 6 shows the sensitivity anal- 


-ysis for changing QM scores. When in- | 


terpreting these results, it is impor- 
tant to remember that the LE scores 
were the average LE scores derived 


from the literature. At all levels of QM 
scores, resection with neck dissection | 
was superior to primary radiation: 7 
“therapy. However, when the QM for 
‘radiotherapy i is greater than 0. 95 and. 
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Fig 4. —Primary radiation therapy. LE indicates life expectancy; STM, short-term morbidity; QM, quality multiplier; and QALE, 


the QM for resection without neck dis- 
section is 0.48 or less and the QM for 
resection with neck dissection is 0.37 or 
less, then primary radiotherapy pro- 
duces the higher QALE. When the QM _ 
for resection without neck dissection is 


0.95 and that of resection with neck 


dissection is 0.76 or less, then resection. 
without neck dissection produces the 
higher QALE. 


COMMENT 


In general, decision analysis has not 
been widely used in medical research, 
although 17 decision analyses have 


been identified by Kassirer et al’ for 
-choices among treatment options. 
Many. physicians criticize decision = 
analysis as being too unrealistic and — — 


inflexible” Other criticisms are that — 
the probabilities used are mere > 
 guesses; that a chance at a high-risk/ = 
 Jowebeneit, but potentially curative, |. 
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Fig 5.—-Sensitivity analysis of change in quality-adjusted life expectancy (QALE) with change in 
life expectancy (micrometer). 
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of the probability caleulus make phy- 
sicians reluctant to accept decision 
analysis.? However, such concepts as 
LE, STM, mortality, and quality of life 
are common issues that every physi- 
cian struggles with when making dif- 





the "art" out of clinical 
hat such analyses re- 
t's problem to dehu- 
r crunching. Some crit- 
ted that the mechanics 
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ficult choices. Decision nals 
most helpful in rigoro sly id 
the factors involved in tre 
choice, especially for v comp! 
lems for which definitive, randomiz 
controlled trials are lacking but go 
prospective or retrospective data ar 
available. : * 
In this study thers 
may be contested. | 
some of the studies u 
cluded patients wit! 
those with T2 lesions 
reverse Oklahoma" i 
homa phenomenon, a 
Will Rogers, refers t 
when the Okies left O 
ifornia during the dust bowl era of t 
1930s, the IQ of beth states went up.) 
other words, survival and complication 
rates may be worse tha in for pure TL 
lesions. : 
Another problem is Show: QMs se 
determined. This problem will always: 
be a cause of contentior. It is conceiv- 
able that physicians may tend to un- 
derestimate the complications of their _ 
own procedures while cverestimating . 
the quality of a patient's life after. — 
treatment is completed. To address __ 
this objection, sensitivity analysis for _ 
the various treatment options was 
done in the present study with the — 
survival held constant at the average ; 
reported value, which allows individ- 
ual Physicians or institutions to deter- m 
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ment groups, then t: 
provide a longer « SALI 
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: comparable mortality and morbidity 


^to resection without a neck dissection. 
Specifically, when a simple resection of 

a T1 lesion can be done and the patient 
ean be returned to 95% or greater 
quality of life as compared with his 
ideal state, then the surgeon must 
show that adding a neck dissection 
would decrease the patient's quality of 
life by less than 25% of optimum. In- 
. dividual head and neck surgeons must 
review their own results and question 
patients to determine these QMs spe- 

-cific to a practice. When the decision is 
`. made to surgically treat the neck, how- 
ever, a formal radical neck dissection 
or functional neck dissection is the 


-treatment of choice. Specifically, su- 


prahyoid dissections have a limited 
role, if any.» 

Although radiation therapy would 
produce a longer QALE if survival or 


: * quality of life by the surgical methods 


is poor, this may change if those pa- 
tients who would do extremely well 
< with radiotherapy were selected out. 
Griffen et al^ have identified charac- 
teristics, using Cox's logistic regres- 
sion model, that are independent pre- 
dictors of tumor clearance by radio- 
therapy. These include T stage, N 
stage, primary site, and Karnofsky 
. performance score. There will be those 
-patients for whom the surgical risks 
wil be prohibitively great (ie, very 
high mortalities or STMs) such that 
radiotherapy would be the treatment 
of choice. Furthermore, some patients 
will have an unusually great fear of 
.. surgery and so will choose radiation 
^. therapy simply because it is "nonsur- 
=o gieal.” 
^ The role of chemotherapy in head 
and neck cancer has remained con- 
troversial.” It does not have a primary 
- role in stage I disease; however, for re- 
current disease it may be used for sal- 
vage therapy or for induction or adju- 
vant roles. In this study, salvage che- 
motherapy fared slightly worse than 
-radiation therapy or surgical salvage. 
Le To appropriately apply the results of 


"This article received mixed reviews and is 
published i in large part because of the new 
oncepts it introduces. Some might ques- 
ion the practicality and the usefulness of 
his mathematic approach to the selection 
of therapy. Although the author has fo- 





this study, each physician or institu- 


tion needs to honestly review recent 
results and complications with these 
various treatment methods. They also 


need to determine what should be the 


treatment of choice for an individual 
patient; determine individual LE 
scores, QM scores, and QALE scores; 
and individualize the QM scores to the 
patient's wishes. 
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e *ine-needie biopsy and large-needle 
core biepsy of inaccessible and deep- 
space lesions of the "ead and neck are 
diffieuit and sometimes hazardous to per- 


_ form. Patients subsequently may have to 
-^undergo-a major surgical procedure with 

 expleration of the neck and open biopsy. 
"C We describe our experience with com- 


/.. puted tomography anc ultresound-guided 


fine-needle and core-mesedie biopsy for 11 
- patients with inaccessible lesions in the 


headianc neck. Carcinama was diagnosed 
in three patients and nonmalignant patho- 
logic: findings in eight patients. Three of 


the naedie biopsy findings were confirmed 


by surgical excision. Tse initial diagnoses 
~~ made fram the cytopathologic findings 
.  averemained unchanged in all patients. 
oo Compared with the alterniative of open bi- 


-Avisi of Otolaryn- 
eck Se ergery. Wa of 


/ngol Head Weck Surg— Vol 116, August 1990 





Guided Needle Biopsy of Inaccessi 
and Neck Lesions 


; Erie vanSonnenberg, MD; Giovanna Casola, MD; Robert R. Varney, MD 


V arious types of needle biopsies 
using fine- or large-core needles 
have gained wide diagnostic usage for 
patients presenting with lesions of 
various types involving almost any 
body site. The head and neck region is 
no exception. The technical advantage 
of needle biopsy is the capability to re- 
move tissue for pathological examina- 
tion that avoids more extensive proce- 
dures that may compromise the even- 
tual treatment. 

Fine-needle biopsy provides cyto- 
logic material for diagnostic interpre- 
tation. When sufficient numbers of 
cells can be harvested, a pellet of cells 
for histologic sectioning can be made 
by centrifugation of the yield. The ac- 
curacy of this technique in the hands of 
experienced cytopathologists is ex- 
tremely reliable. This approach has 
gained substantial popularity in the 
past decade for head and neck lesions, 
particularly thyroid nodules and pal- 
pable masses of the neck.'? 

Since some lesions presenting in the 
head and neck are not readily palpable, 
conventional needle biopsy techniques 
are usually unsuitable and sometimes 
hazardous. We have been successful in 
obtaining a high yield of representa- 
tive tissue and avoiding significant 
complications by using image-guided 
techniques to direct the accurate 
placement of the needle tip. The imag- 


ing techniques include the use of com- ` 
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puted tomography (CT) and ultra- . 
sound. We describe our experience — 
with this diagnostic approach and pro-. 
vide case examples to illustrate the . 
advantages over open biopsy. proce * 
dures. E 


MATERIALS AND METHODS 


Eleven patients who presented to our in- . 
stitution between January 1986 and June 
1988, with lesions of the head and neck un- 
derwent image-guided needle biopsy proce- 
dures. Included were four patients with 
thyroid nodules that were difficult to pakos 
pate, but were clearly depicted by ultra- 
sound; three patients with cervical retro- . 
tracheal masses that were visible by CT 
and/or ultrasound; three patients. with- 
deep-neck masses demonstrated | on CT. 
scan; and one patient with a lytie lesion of. 
the mandible (Table) — 3 T 

Biopsy was performed wit i ultrasound w i 
CT guidance. Ultrasound was chosen when 
lesions and surrounding vital structures | 
were well visualized. Computed tomog- 
raphy was reserved for lesions. that were 















or were located posterior to fis trachea and 
shielded by air. Several com ercially avail- = 
able real-time, high-resolutio 
units were used for biopsy uida 
and 3.5 MH? transducers were used. Com-. 
puted tomographic guidance was provided - 
by Scanners (GE 9800 and T -chnicare 2020 : 
and 2060 scanners). 3 is 

Coagulation. ‘studies (prothrombin, tine, 
partial thromboplastin time: and platelets) : 
were performed in all patients and the re- 
sults were normal ‘before. -biopaieg. we 





















. A Clinical. 
Presentation. 
 Dysphagia, retrotracheal 
mass l 









^ Patient 






Dysphagia, retrotracheal 
diagnosis of 


trauma / mass 
| 3 Neck mass 
4 Jaw pain; S/P surgery and 


radiotherapy for 
malignant melanoma of © 


the lower lip. 
5.8 Thyroid 
9 Neck jump 
10 Dysphagia, retrotracheal 
mass 
11 Cervical lymph node 








Summary of Patients* 





Results of Guided 





Image-Guided | 
Biopsy Technique . Needle Biopsy |. 
CT fine needle Squamous cell 


carcinoma 





Chronic. 
inflammation 


CT fine needle 


Ultrasound fine Branchial cleft 
needie cyst 


CT core needle Osteonecrosis 


3 of 4 biopsies 
provided representative 
thyroid tissue with 
benign lesions (Fig 4) 


Ultrasound 


CT fine needle Carcinoma 

Uitrasound fine Metastatic 
needie carcinoma 

Ultrasound fine No malignancy 
needle (Fig 5) 


*CT indicates computed tomography; S/P, status post. 


performed. Needle placement and biopsy 
passes were then performed using either 
the tandem or the coaxial technique. Using 
the tandem technique, a 22-gauge Chiba (15 
cm) or spinal needle (6 or 9 em) was initially 
placed into the lesion as a localizing land- 
mark. If the original needle was malposi- 
tioned, another needle was inserted until 
the lesion was engaged. Once in plaee, a 
second needle was inserted adjacent to the 
localizing needle. Multiple passes were ob- 
tained with the second needle. Biopsy 
passes were made with similar needles or 
with 18- to 22-gauge cutting needles (Sure- 
cut). With the coaxial technique, the initial 
localizing needle was 23 gauge. The hub of 
the needle was removed and a 19-gauge 
—:. needle was inserted over the inner localiz- 
...ing needle until there was engagement of 
the lesion. At that point, the inner needle 
*;was removed and biopsy passes were made 
We through the 19-gauge cannula with 22- 
gauge needles (coaxial system). Two to four 
i passes were made routinely (Fig 1). Cytol- 
ogy technologists processed the material 
immediately and a preliminary cytologic 
evaluation of the quick stains was available 





















utin Ringer's solution and filtered for 
manent. stains. . 


RESULTS 


iopáthological findings for the 11 
nts undergoing image-guided bi- 
psy are shown i in the Table. Two of the 
ee patients who were diagnosed to 
have carcinoma subsequently under- 


n 15 minutes. The remaining material | 


went surgical procedures with confir- 
mation of the needle biopsy findings. 
Follow-up of all patients with nonma- 
lignant findings on cytopathology did 
not result in the diagnosis being 
changed. One of these patients under- 
went surgery for a branchial cleft cyst. 


REPORT OF CASES 


The following case examples depiet the 
indications and usefulness of the image- 
guided needle biopsy technique. 

Case 1.—4À 74-year-old man presented 
with progressive dysphagia. Fiberoptic 
gastroscopy revealed stenosis of the esoph- 
ageal inlet and the esophagoscope could not 
be passed beyond this site. A CT scan of the 
neck showed a retrotracheal mass approx- 
imately 4 cm below the glottis. Rigid esoph- 
agoscopy and bronchoscopy confirmed this 
finding, but endoscopic punch biopsies were 
nondiagnostic. The CT-guided needle bi- 
opsy demonstrated squamous cell carci- 
noma. The patient subsequently underwent 
a total laryngopharyngoesophagectomy 
and gastric transposition for carcinoma of 
the cervical esophagus (Fig 2). 


Comment.— Deep visceral space lesions of 


the neck and thoracic inlet are often non- 
palpable; they are difficult to biopsy by con- 
ventional techniques without exposure 
through a cervical incision. This approach 
is not ideal, since the surgeon should be 


prepared to proceed with a definitive resec- - 


tion if indicated. The CT-guided biopsy 
technique used in this ease provided suffi- 
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Other Methods _ 
of Tissue 





Removal Comments 
Surgical Needle biopsy of carcinoma 
resection confirmed by surgical 





Transtracheal 
needle biopsy 


None 


Excision 

















pathologic findings 
Similar findings with both 
biopsies, slow regression 
of mass over 6 mo in 
keeping with the 
diagnosis 








Surgical Surgical findings confirmed 
resection the diagnosis 
Response to hyperbaric 


oxygen therapy in 
keeping with diagnosis 


Surgical findings confirmed 


cient information to allow proper treat- 
ment planning and counseling for a major 
extirpative and reconstructive endeavor. 

Case 2.—4A 26-year-old man presented 
with a fluctuating mass on the right side of 
the neck overlying the middle portion of the 
earotid sheath. The mass intermittently 
enlarged to a maximum of 10 cm in diame- 
ter, with interval regression to a nondis- 
crete 2-cm firmness. Tenderness and dis- 
comfort were associated with enlargement 
of the mass. Nonguided fine-needle biopsies 
were attempted on two occasions, each of 
which provided inconclusive cytopathologic 
material. Computed tomography of the 
neck showed a solid tissue mass immedi- 
ately overlying the carotid sheath. Using 
the CT image for guidance, a needle biopsy 
was performed. The cytologic findings re- 
vealed a mixture of lymphocytes, plasma 
cells, and epithelial cells. This was believed 
to be consistent with an infected branchial 
cleft cyst and the diagnosis was subse- 
quently confirmed when the mass was ex- 
cised (Fig 3). 

Comment.—-Previous needle biopsies in 
this case were inconclusive, probably be- 
cause nonrepresentative inflammatory tis- 
sue was erroneously sampled. The image- 


guided technique permitted sampling of 


solid tissue within the mass immediately 


| overlying the earotid sheath without injury 
tothe surrounding major vessels. The eyto- 


pathologic findings were consistent with an 
inflammatory process occurring in a con- 
genital cyst rather than an isolated inflam- 


matory process. Surgical intervention was — 


based on the findings of the needle biopsy. 
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Fig 1 — The variety of needles used for imag- 
ing-Guided head and neck biopsies (from top: 
3 sizes of Surecut modified Menghini needles 
(19-, 21-, 22-gauge). vanSonnenberg coaxial 
set (Cook Co Inc, Bloomington, Ind) 10-cm re- 
movable hub, 23-gauge; 15-cm Chiba biopsy 
needie; 10 cm, Chiba biopsy needle; and 5-cm 
19-gauge outer cannula. 





exc 





Fig 2.— Computed tomographic - guided retro- 
tracheal biopsy after unsuccessful endoscopic 
biopsy; the needle is passed between the tra- 
chea and the carotid sheath into the mass. The 
cytopathologic findings were squamous cell 
carcinoma. 





COMMENT 


The usefulness of the image-guided 
needle biopsy technique for lesions of 
the heac and neck is directly related to 
the expertise of the interventional ra- 
diologist and the cytopathologist, 
working with the head and neck sur- 


geon. Interventional radiologists first 
developed image-guided needle biopsy 
techniques for evaluation of intratho- 
racic and intra-abdominal lesions. Vir- 
tually any lesion larger than 0.5 em can 
be reached by these methods and a bi- 
opsy obtained. The method of guidance 
is tailored to the individual patient. 
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Fluoroscopy, ultrasound, and CT are 
all used routinely. Goldfinger et al’ re- 
ported ultrasound-guided needle bi- 
opsy to be highly effective for obtain- 
ing diagnostic samples from thyroid 
nodules in 13 of 14 patients who other- 
wise could not have a diagnostic thy- 
roid aspiration because their nodules 
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Fig 3. —Computed tomographic-guided biopsy of an infected branchial cleft cyst. Left, Low-density lesion (arrowheads) in 
the right lateral tissues of the neck in a patient with recurrent fever. Right, Needle in lesion. 


Fig 4.—Ultrasound-guided biopsy of a thyroid nodule that was difficult 
to palpate. The echogenic needle (arrowhead) is seen within the inferior 





right lobe nodule. The cytopathologic findings were consistent with a Fig 5. —Ultrasound-guided biopsy of lateral neck mass; echogenic nee- 
thyroid adenoma. dle (arrow) is seen within the hypoechoic lymph node. 
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n difficult locations or were not 
Recently | magnetic reso- 
maging | has been used for ab- 
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ales depends on nike eerie of 

; the eytopathologist. Effective commu- 

Sus ‘nication between this person and the 

< headand neck surgeon isimportant for 

accurate interpretation of the find- 

ings. While malignant abnormalities 

may be readily identified, cytologic 

features that indieste benign disease 

also are possible, since the level of 

confidence for obtaining representa- 

. tive tissue is high. It is also advanta- 

|» geous to perform immediate cytologic 

; smears for preliminary evaluation to 

^. insure that sufficient representative 
tissue has been removed. 

Needle biopsy teckniques also can be 














performed endoscopically in the head 
and neck region. Specially designed 
elongated needles are available, which 
can be passed through a rigid scope 
and into the suspected lesion. AI- 
though the endoscopic technique may 
be satisfactory for selected lesions of 
the upper aerodigestive tract, it does 
not provide the operator with the vi- 
sual image of the needle tip and its 
spatial relation to the mass. Image- 
guided techniques provide precise spa- 
tial localization of the needle tip 
within the most suspicious area of the 
lesion. The three patients with retro- 
tracheal masses described in this arti- 
cle had the transcutaneous needle bi- 
opsy without needle transgression of 
any portion of the upper aerodigestive 
tract or of any major vessels. 
Traditionally, large-bore needles 
have been used to provide a core of tis- 
sue for histologic examination, and 
small-bore needles have been used to 
examine the cytologic features of tis- 
sue. However, we have been able to use 
small-bore needles to harvest core 
pieces of tissue in sufficient quantities 
to permit histologic evaluation. The 
advantage of this technique is avoid- 
ance of excessive bleeding following 
the biopsy, which is sometimes en- 
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In conclusion, we have fend. 
the image-guided needle biopsy tech- 
nique for patients with. selected lesions 
of the head and neck to be a valuab 
diagnostic procedure. Useful inform 
tion is obtained with this approach 
and, in many instances, proper ther- 
apy can be planned based on the biopsy 
diagnosis. However, image-guided 
needle biopsy technique requires the 
expertise of an interventional radiolo- 
gist and a cytopathologist. Effective 
communication between them and the 
head and neck surgecn is crucial toop- _ 
timize the usefulnessof this approach. E 
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Reversible Hearing Loss in a- 


Patient With Cryptococcosis | 





- Bernard Boutin, MD; Gérard Ponsot, MD; Corinne Dematons, MD; Jean Cophignon, MD 


j € A 16-year-old girl had hearing loss, 
-n paroxysmal tremor, gait disorders, and 
.- psychiatric disturbances as the initial 
| manifestations of a cryptococcal menin- 
- goencephalitis. Imaging demonstrated 
an obstructive hydrocephalus, and neuro- 
. Otological explorations showed a re- 
_ trocochiear deafness and diffuse brain- 
| stem involvement. Emphasis is on the 
... deafness, which rarely occurs as a pre- 
-senting symptom in this condition, and on 
its dramatic improvement following an- 
timycotic therapy. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:962-964) 


es A 16-year-old black African girl pre- 

oe sented to Lariboisiére Hospital, 

|. Paris, France, in July 1985 with a 
0 2-year history of recurrent neurologi- 
-= cal symptoms. She experienced parox- 
. . ysmal dizziness, hypoacusis, diplopia, 
headache, and vomiting. Then, gait in- 
stability, urinary incontinence, and vi- 
> gual hallucinations developed. 
——. On admission to the hospital, phys- 
.ieal examination of the patient re- 
vealed a temperature of 37°C, good 
general condition, and normal mental 
status. She was unable to stand un- 
aided and had urinary incontinence. 
rief attacks of a coarse generalized 
esting tremor without loss of con- 
sciousness were present, prominent i in 
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the right arm. 

Audiography revealed a bilateral, 
predominantly left-sided perception 
deafness (Fig 1, top). Caloric stimula- 
tion induced a left vestibular hypore- 
flexia. Brain-stem auditory evoked re- 
sponses showed diffuse central in- 
volvement (Fig 1, bottom). Computed 
tomography demonstrated symmetri- 
cal fourth-ventricle hydrocephalus, 
microcalcifications in the right sylvian 
area, and a hypodense zone near the 
right frontal horn; on contrast com- 
puted cisternography, the fourth ven- 
tricle failed to fill with metrizamide 
(Fig 2). A diagnosis of aqueductal 
stenosis was made. 

On July 22, 1985, ventricular drain- 
age was undertaken through a ventric- 
uloperitoneal shunt in the right fron- 
tal horn. Ventricular cerebrospinal 
fluid (CSF) was under high pressure 
and contained 10 elements and 
1930 x 10°/L red blood cells. Usual cul- 
tures were sterile. After a postopera- 
tive improvement, she suffered a psy- 
chotic syndrome with visual and audi- 
tory hallucinations and behavior 
disturbances. This we treated with 
haloperidol. B 

In the next months, her condition 
worsened, marked by an intense par- 
kinsonian syndrome, then a fluctuat- 


ing fever, stupor, and stiff neck. On 
December 4, 1985, a lumbar puncture 


showed turbid CSF, containing 
2 X 10°/L cells (0.87% lymphocytes); 


protein, 117 g/L; glucose 0.75 mmol/L; 
. and 5 Cryptococcus neoformans cells 
per high-power field on direct exami- 
x nation. The latex examination test de- 


- Jean-Michel Mayer, MD; Xavier Chevalier, MD; Eric Albert, MD; Jean-Marc Casteran, MD; 


tected a 1:100 eryptococcal antigen ti- 
ter in the CSF, and culture on Sab- 
ouraud. medium was positive for 
C neoformans. The shunt was replaced 
by external drainage, and 2 months’ 
treatment with amphotericin B so- 
dium, flucytosine, and praziquantel 
was instituted. 

Thereafter, her neurological status 
improved, except for the persistence of 
a slight parkinsonian syndrome and a 
vertical diplopia referred to a conver- 
gence palsy. Her CSF was strictly nor- 
mal. The mean hearing recovery was 
12 dB on the right and 35 dB on the left, 
with reappearance of brain-stem au- 
ditory evoked responses in the left ear 
(Fig 3). 

No underlying disease was found. 
Cultures were negative for human im- 
munodeficiency virus. She was dis- 
charged from the hospital on March 8, 
1986. 


COMMENT 


Our patient had a 2-year history of 
neuropsychiatric troubles revealing 
a eryptococcal meningoencephalitis. 


Such a long course with recurrent re- _ 


missions and exacerbations, although 
unusual, has been reported in a few 
cases." a One of the presenting symp- 
toms was a bilateral sensorineural 
hearing ben which dramatically im- 


` proved after antimycotic treatment. 


‘Hearing loss is a well-known, usu- _ 
ally severe and permanent sequela of - 
bacterial meningitis, especially Hae- — 
mophilus influenzae meningitis.” Fun- | 


gal meningitis is uncommon in com- =- 
pacigon with bacterial meningitis, so — 
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Fig 2. — Contrast computed cisternogram; fourth ventricle did not fill with 
metrizamide. 
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Fig 1.—Left, Left ear audiogram revealing predominantly left-sided perception deafness. Right, Right ear 
brain-stem auditory evoked responses show diffuse central involvement. Left ear responses are absent. C 
indicates contralateral; |, ipsilateral; LAT, absolute latency; and D, interpeak latency. 
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in Fig 1. 


"hearing loss is less documented in 
.the former. However, some general 
^studies or case reports of cryptococcal 
. meningitis mention the possibility of 
-. eighth-nerve dysfunction. In a retro- 
- spective study of seven patients with 
. fungal meningitis, three suffered hear- 
. ing loss with signs of a retrocochlear 
sitet Two postmortem cases revealed 
_ both neural and end-organ destruction 
by cryptococcal granulomas.*' This 
-predilection for neural involvement 
-contrasts with the findings in the pa- 
„tients suffering sensorineural hearing 
loss secondary to bacterial men- 
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ingitis.’ Likewise, hearing was proba- 
bly impaired at several sites in our 
ease. Thus, the coexistence of an 
eighth-nerve neuritis and central au- 
ditory pathway involvement is likely, 
since vertical diplopia, convergence 
palsy, and the central pattern of the 
brain-stem auditory evoked response 
were highly suggestive of a brain-stem 
encephalitis. 

Hearing improvement in senso- 
rineural hearing loss of bacterial men- 
ingitis has been described, but its inci- 
dence is diversely estimated. It would 
be possible only in the cases of partial 
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Fig 3. —Left, Left ear audiogram after recovery showing hearing recovery of 12 dB on the right and 35 dB 
on the left. Right, Brain-stem auditory evoked responses reappeared in the left ear. Abbreviations are as 


loss and would imply a mechanism of 
serous labyrinthitis. Conversely, se- 
verely depressed CSF glucose levels, 
which occurred in our case, are consid- 
ered an increased risk factor for the 
development of sensorineural hearing 
loss.’ Our ease, to our knowledge, is the 
first reported of a reversible hearing 
loss in a cryptococcal meningoenceph- 
alitis. Sensorineural hearing loss is 
perhaps underestimated in fungal 
meningitis; its treatment may be suc- 
cessful, even in delayed diagnosis. 
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e intratemporal vascular tumors are 
more ‘requent than has previously been 
noted. Despite their small size, hemangio- 
mas of the temporal bone are extremely 

|. aggressive and produce severe neural def- 

. ieits. The term ossifying hemangioma is 

v . used to denote an intratemporal vascular 

75; tumor characterized by new bone forma- 

^. ton, which is responsible for the typical 

honeycomb appearance of these tumors 

on high-resolution computed tomographic 

Scans. Early resection offers the best 

chance for good facial recovery in patients 

with vascular tumors of the temporal bone 

involving the facial nerve. Our case report 

-supports this observation and emphasizes 

os the importance of incorporating these tu- 

mors la the differential diagnosis of pa- 
tients with persistent facia! paralysis. 

—. o {Arck Otolaryngol Head Neck Surg. 








X | seeker umos of the temporal 
V bone involving the facial nerve are 
considered rare p tumors, 
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intratemporal vascular tumors, '? lead- 
ing to the idea that vascular neoplasms 
and malformations are among the 
most common benign intratemporal 
lesions involving the facial nerve. In 
some recent series, they are reported 
even more frequently than intratem- 
poral facial nerve neuromas. The 
name ossifying hemangioma was first 
used for intratemporal vascular tu- 
mors by Fisch and Riittner* to de- 
scribe a special type of bone-forming 
hemangioma in which bony spicules 
are found within the tumor matrix. 
Because of their characteristic radio- 
logic appearance, intratemporal vas- 
cular tumors are easily diagnosed on 
high-resolution computed tomo- 
graphic (CT) scans. However, because 
of their osseous nature, ossifying he- 
mangiomas may be misdiagnosed 
when magnetic resonance imaging 
(MRI) is used. 

We report a new, well-documented 
case of ossifying hemangioma of the 
temporal bone and present a review of 
the literature describing the histologic 
pattern, clinical symptoms, radiologic 
findings, and surgical treatment of 
these tumors. 


REPORT OF A CASE 


A 38-year-old man with a history of 
hearing loss and facial paralysis was sent to 
us in April 1989 for further study. In 1981 
he suffered a sudden total hearing loss in 
his left ear, without vertigo. Two years later 


intracanalicular, with ne protrusion. ‘into 


he developed a left facial paresis, which 
progressed to a complete paralysis over the 
next few months. Since then, no facial — 
movements have been present in. the left 
side of his face. a 
Clinical evaluation at the time of his pre- 
sentation in April 1989 revealed a complete 
left facial paralysis. No response to maxi- 
mal stimulation was detected. Tearing in 
the left eye was slightly decreased, come 
pared with the right eye. The audiogram. 
showed a left dead ear, with normal hearing 
in the opposite side. No vestibular response 
from the left side could beelicited on ealorie 
stimulation. Several radielogic studies per- . ' 
formed at another institution, including. 
MRI and low-resolution CT, suggested no _ 
intratemporal or internal auditory canal. 
(IAC) abnormality. d 
High-resolution CT scans were obtained, si 
showing a 0.5-em bony mass within the left. 
IAC (Fig 1, left). The tumer was completely 


the cerebellopontine angle. The lesion had a 
typical honeycomb ‘appearance with cal- 
cium spicules: distributed throughout. (Fig 
1, right), and extended to’ the superior wall 
of the IAC. 

On April 16, 1989, the patient EE 
a middle fossa removal of the tumor, À es 








mor was ‘pesested en bloc, did a A margin at 
normal bone was established. Facial nerv 
continuity was not restored at iue me. ! 


— € 








., resection because of the long time (6 years) 
that had elapsed since the onset of the pa- 
ralysis. 

Histologic sections showed a benign vas- 
eular tumor surrounded by normal lamellar 
bone (Fig 2, left). The lesion consisted of 
multiple dilated thin-walled vascular chan- 
. nels interspersed among bony trabeculae. 
^ There was a thin layer of connective tissue 
between the endothelium and the surround- 

' ing bone (Fig 2, right). There was a striking 
decrease to a complete lack of elastic fibers, 
and, from their pattern, the vascular struc- 
tures within the soft tissue at the periphery 
of the tumor appeared to be veins rather 
than arteries or arteriovenous channeis. 
The histologic findings were consistent with 
the diagnosis of ossifying hemangioma. 


COMMENT 


Differential diagnosis is essential 
for successful management of patients 
with facial paralysis. Even though id- 
iopathic Bell's palsy is by far the most 
common cause of facial paralysis, to 
quote Cawthorne, "All that palsies is 
not Bells." An ipsilateral sudden total 
hearing loss 2 years before the appear- 
ance of the paralysis does not support 
a diagnosis of idiopathic facial paraly- 
sis. Although the first neuroradiologic 
evaluation demonstrated no abnor- 
mality, the atypieal historic features 
of our patient's facial paralysis sup- 
ported a high index of clinical suspi- 
cion. The delay in establishing the cor- 
rect diagnosis and the failure to ac- 
complish prompt surgical treatment 
nullified the chances for successful re- 
covery of facial movements. 

There is no consensus on the exact 
nature and classification of vasofor- 
mative lesions of the head and neck. 
Hemangiomas, whether malforma- 
tions or true neoplasms, are classified 
according to their histologic appear- 
ance into capillary, cavernous, mixed, 
and hypertrophic.’ Such histologic 
subclassification does not appear to 
have prognostic significance. The his- 
tologic findings in our case do not sup- 
port the diagnosis of cavernous he- 
mangioma. The absence of vascular 
channels with the characteristics of 
arteriovenous communications also 
negates the diagnosis of arteriovenous 
fistula. On the other hand, the thin- 
walled vascular channels, probably de- 
rived from capillary vessels, suggest 
the diagnosis of capillary telangiec- 
tatic hemangioma. Whether this le- 



























Fig 1.—High-resolution CT scan of the intratemporal ossifying hemangioma. Left, Axial section 
showing the tumor within the left internal auditory canal. Right, Enlarged view of the tumor show- 
ing the typical honeycomb appearance caused by intratumoral calcification (arrow). 





Fig 2.—Histologic section of the intratemporal ossifying hemangioma. Left, Multiple thin-walled 
vascular channels interspersed among bone spicules (hematoxylin-eosin, original magnification 
X25). Right, detail of a bone trabecula between two vascular channels. The boneds surrcunded 
by a thin layer of connective tissue. The vascular spaces are lined by endothelial cells (hematox- 


ylin-eosin, original magnification X125). 


sion is a true hemangioma or just a 
malformation composed of multiple 
dilated capillary vessels remains con- 
troversial. 

The term ossifying hemangioma has 
been used to describe a lesion charac- 
terized by the presence of typical he- 
mangiomatous vessels surrounded by 
newly formed lamellar bone. This os- 
sification is considered nonneoplastic 
and may be due to dystrophic changes 
in a space surrounded by compact lab- 
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yrinthine bone.’ Another theory sug- 
gests the possibility of secondary in- 
volvement of the temporal bone by a 
soft-tissue hemangioma. The distinc- 
tion between secondary bone involve- 
ment and reactive remodeling of bone 
is difficult to assess on the basis of the 
histologic examination! However, 
bone involvement by hemangioma, ei- 
ther primary or secondary, usually re- 
sults in formation of new bone. This 
new bone may grow outside the origi- 
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nits involving adjacent struc- 
»e term ossifying hemangioma 
erefore adequate to describe the 
mer reported herein, sinee bone pro- 
cton is a direct eonsequence of tu- 
0 growth. . 
Te most common primary in- 
“tratemporal facial nerve tumor is 
" schwannoma.’ Since 1985, at least 146 
 eases of intratemporal facial nerve 
neuremas have been reported in the 
English literature. 5 Recent reports 
empkasize an increasing prevalence of 
intratemporal vascular tumors involv- 
ing tae facial nerve,’* compared with 
iria. neuromas. To our knowledge, 
only six hemangiomas of the 
-= petrotemporal and basisphenoid re- 
gions were reported before 1949°, no 
mew cases were reported in the English 
literature until 196€. At least 57 new 
cases (including ours) o? intratempo- 
ral hemangioma have been reported 
since 1969. 

In 2984, Glasscock et aj, in a review 
of the literature, found that 36 in- 
tratemporal vascular tumors had been 

reported since 1949. Mangham and 

| Braclemann' and Lo et al" described 

sv their experience with 12intratemporal 

... hemaagiomas. In 1987, Curtin et al 

reported the CT findings in six cases of 

ossifying hemangiomas of the tempo- 

ral bone. Finally, Bird et al? and Dis- 

bro ef al* each reported one case in 

1985. Even though only 11 eases have 

been reported under the name of ossi- 

fying semangioma,* at least 19 more 

cases may be considered osseous he- 
mangioma."? 

ES. Intratemporal vascular tumors oc- 

- eur most often near the geniculate 
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ganglion and the IAC,^" where vascu- 
lar networks are especially rich. From 
a clinical standpoint, they usually 
demonstrate aggressive clinical be- 
havior. In agreement with our find- 
ings, intratemporal hemangiomas 
cause more facial nerve and hearing 
symptoms than do neuromas of com- 
parable size. The clinical features of 
these tumors are nonspecific and 
mimic those of the more common le- 
sions of the facial nerve and inner ear. 
Facial paralysis, frequently suggest- 
ing an idiopathic origin,” is the most 
frequent clinical sign. Periods of par- 
tial recovery of function followed by 
subsequent increase in the paralysis 
are frequent.’ Facial twitching, hear- 
ing loss, and pulsatile tinnitus are of- 
ten associated with intratemporal vas- 
cular tumors. 

Some specific radiologic findings in 
intratemporal hemangiomas, very 
similar to the findings in hemangio- 
mas in other areas of the skull, are of 
clinical significance. Although a num- 
ber of radiologic signs have been men- 
tioned sporadically on conventional 
radiology,’ careful high-resolution CT 
is essential for early diagnosis. The 
principal CT finding in hemangioma of 
the temporal bone is a mass with an 
indistinct margin and a honeycomb or 
spicular appearance with flecks of in- 
tratumoral bone.’ The typical honey- 
comb appearance and sunburst phe- 
nomenon are produced by new bone 
formation reactive to the hemangio- 
ma. Other benign lesions that may oc- 
cur in the temporal bone, including 
Schwannomas, congenital  epider- 
moids, meningiomas, and hamarto- 
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mas, usually have & more ob us 
diologic appearancewi:hs 
gins. The clinical usefulness 
the diagnosis of intratempor: 
lar tumors is not completel 
lished. While IAC lesions are evic 
on MRI, other intratemporal- tumo 
have not been well demonstrated co 
sistently. If clinical suspicion persis 
after normal MRI, high-resolution ( 
must be performed. Our finding: 
strongly support that observation 
Surgical excision with adequa 
margins is the treatment of choice 
vascular tumors of the temporal bor 
An attempt should be made to preserve 
adjacent, otherwise normal, struc- 
tures whenever possible. Although no 
histologic evidence of facial nerve 
sheath invasion has been reported in 
several patients with intratemporal. 
hemangioma and preoperative facial. 
paralysis,’ complete tumor removal is 
not always possible without sacrific- _ 
ing the facial nerve. An intense per- 
ineural reaction may prevent the dis- . 
section of the affected nerve from the 
tumor, requiring resection of the- 
nerve. In those cases, the facial nerve _ 
must be surgically repaired if chances 
for motion recovery still remain. The 
time elapsed since the onset of the pa- 
ralysis is of uppermost importance; 
the earlier the nerve is repaired, the .. 
better the results wil be. In any event, .— 
waiting longer than 1 year since the _ 
onset of the paralysis highly decreases _ 
the chances for satisfactory results. 
End-to-end anastomesis and interpo- — 
sitional grafting are the preferred . 
techniques for restoring facial nerve » 
continuity. E 
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1ction- Assisted Lipectomy in the 


Management of Obstructive Sleep Apnea 


© Suction-assisted lipectomy is a valu- 
|. 8ble method of aesthetic recontouring of 
-is the neck. We report the successful use of 
.Suction-assisted lipectomy as an adjunc- 
«tive procedure at the time of tracheostomy 
|» inthe treatment of obese patients with se- 
. v. vere obstructive sleep apnea. This func- 
| Bonal procedure helps to maintain trache- 
ostomy patency during sleep. 
~ {Arch Otolaryngol Head Neck Surg. 
(.::1990;116:968-970) 


































SU M need lipectomy (SAL) 
oo MZ was popularized in Europe by 
. 'Tilouz' in the late 1970s.'? It is gener- 
= ally believed that the final result of 
- this closed lipectomy technique is a 
-function of the amount of fat removed 
. as well as the secondary subcutaneous 
Scar formation? The method was ini- 
tally introduced and is still primarily 
used for cosmetic indications; 
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eral noncosmetic indications have 
been reported, including the follow- 
ing*'* hematoma evacuation; hyper- 
trophic insulin lipodystrophy; lymph- 
edema; angiolipomatosis; emergency 
airway control; flap defatting; fat bi- 
opsy; and lipoma. We are now report- 
ing on the use of SAL in the treatment 
of patients with severe obstructive 
sleep apnea (OSA) who require trache- 
ostomy. | 

Patients with severe OSA fre- 
quently have their tracheostomies oc- 
cluded by excessive fatty tissue in the 
upper part of the neck and submental 
areas, especially while they are in a 
recumbent position. We have found 
that this problem can be effectively 
managed by using SAL to remove sub- 
mental and neck fat. Patients who 
have OSA that is severe enough to need 
tracheostomy and who have a large 
submental and neck panniculus (Fig 1) 
have been considered candidates for 


this method. | 


REPORT OF CASES 
‘Case 1.—An 8-year-old girl with OSA 


underwent tracheostomy at an earlier pro- 
cedure. Figure 2 shows the large amount of | 
 submental and neck adipose tissue she had 
:. prior to suction lipectomy. Figure 3 shows 
the result 4 weeks after SAL. She has a- 
gon better-defined chin and a widely patent 

Hes T < stomal area. 
GS . CASE 2.—A 53-year-old woman with pick- . 
a. 4 wiekian syndrome was hospitalized with 


- : on and Sleep Apnea—Fedok et al 





severe OSA and daytime hypoventilation. 
Figure 4 shows her neck and chin area at 
the time of tracheostomy. Suction lipec- 
tomy was performed at the same procedure. 
Figure 5 shows her chin profile 2 months 
postoperatively. 

Case 3,—A 63-year-old man with OSA 
underwent tracheostomy a year earlier. He 
was found, however, to have continuing 
sleep apnea because excessive neck and 
submental fat occluded his tracheostomy. 
Satisfactory results are demonstrated by 
comparison of these preoperative (Fig 6) 
and l-week postoperative (Fig 7) photo- 
graphs. At 6-month follow-up, he reported 
that his tracheostomy had remained 
patent. 


SURGICAL TECHNIQUE 


Suction-assisted lipectomy can be per- 
formed at the time of tracheostomy or as a 
second procedure. It can be performed un- 
der either local or general anesthesia. If 
both tracheostomy and lipectomy are to be 
performed as a combined procedure, the 
tracheostomy should be performed first. - 

We have used a modified tracheostomy 
technique in which upper and lower skin 
fiaps are created (Fig 8), the peristomal 


area is defatted, andthe skin flapsaresewn — 


to the tracheal flaps using absorbable 


sutures.’ This provides a sealed trache- 


ostomy site that epithelializes rapidly. 
The suction lipectomy is performed next. 
Necessary equipment includes a commer- 


cially available suction aspirator pump = 
(model S-300, Grams Medical, Costa Mesa, — 
Calif) and appropriately sized suction can- 
nulas. We have found that 3- to 4-mm can- - 
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Fig 1.—Patient with obstructive sleep apnea 
and a large neck panniculus. 





Fig 4.—Intraoperative picture of a 53-year- 
old woman with pickwickian syndrome (patient 
2) just prior to suction lipectomy. 
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CANA Be READY 

Fig 2.—Intraoperative picture of an 8-year-old 
girl with obstructive sleep apnea (patient 1) 
who has undergone previous tracheostomy at 
the time of suction-assisted lipectomy. 





Fig 5.—Patient 2 shown at 2 months after 
suction lipectomy and tracheostomy. 


Fig 7.—Patient 3 shown at 1 week after suc- 
tion-assisted lipectomy. 








Fig 3.—Patient 1, after suction-assisted li- 
pectomy (4 weeks). 





Fig 6.—A 63-year-old man with obstructive 
sleep apnea (patient 3) who has undergone 
previous tracheostomy prior to suction-as- 
sisted lipectomy. 


Fig 8.—Intraoperative picture showing outline 
of skin flaps that will be elevated during mod- 
ified tracheostomy. Flaps will be sewn to edge 
of trachea at completion of the procedure. 
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Fig. 9.—Suction-assisted lipectomy of the 
—-ssubmental and upper neck area is carried out 
. Within the shaded area depicted. Typical can- 
=u nula tunnels from submental crease are shown. 
— The area surrounding the tracheastoma (de- 
-= picted by slanted lines) undergoes open lipec- 
“tomy when the depicted skin flaps are ele- 
‘vated. 


>. Malas with three-holed tips (Mercedes Type, 

.. Grams Medical) give excellent results. We 
routinely infiltrate the area with 1% 
lidocaine hydrochloride with 1:100 000 epi- 
nephrine or 0.5% lidocaine hydrochloride 
~ with. 1:200000 epinephrine for both anes- 
thesia and hemostasis. The patients are 
- given prophylactic antibiotics. 


5 .1. Hlouz YG. Body contouring by lipolysis: a 5- 

“year experience with over 3000 cases. Plast Re- 
“constr Surg. 1983;72:591-597, 

— 5 2. Kennedy BD. Suction assisted lipectomy of 
the face and neck. J Oral Maxillofac Surg. 1988; 

.46:546-558. 


mis after liposuction surgery. J Am Acad Derma- 

tol, 1988,19:123- 198. 

“A: Fournier PF, Otteni FM. Lipodissection in 
ody sculpturing: the dry procedure. Plast Recon- 

rg. 1983;72:598-609..- 

. Courtiss EH. Suction lipectomy: a retrospec- 
d analysis of 100 patients. Plast Reconstr T 


; Courtiss EH. Suction foetus of the neek. 
E teconstr Surg. 1985;76:882-889. 


^58, Pierard-Franehimont C, Damseaux M, . 
.Melotte P, Pierard GE. The fate of the hypoder- - 
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We perform the lipectomy superficial to 


the: platysma muscle and in an area 


bounded by the mandible, the sternocleido- 


mastoid muscles, and the tracheostomy site 
(Fig 9). The cannula is introduced through - 


a midline stab wound in a submental crease. 
Initial tunnels are made without suction; 
the extent and duration of the lipectomy are 
then guided by frequent and careful exam- 
ination of the operative site. An elastic 
compressive dressing is then applied to the 
lipectomy site and kept in place for 1 week. 
This prevents hematoma formation and 
approximates the subcutaneous structures 
during the early phases of healing. 


RESULTS 


We have used this technique in a to- 
tal of eight patients and have found 
that it effectively eliminates the prob- 
lem of stomal occlusion. The patient 
population was composed of five male 
patients and three female patients. 
The average age was 41.6 years (range, 
8 to 63 years) and the average body 
weight was 173 kg (range, 116.4 to 200 
kg). The average amount of fat re- 
moved totaled 138.8 mL (range, 100 to 
200 mL). Six patients underwent mod- 
ified tracheostomy and SAL at the 
same procedure. Two patients under- 
went tracheostomy and SAL as sepa- 
rate procedures. In two other patients 
the procedures were performed using 
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local anesthesia. The remaining six 
patients had general anesthesia. The 
results have been successful over an 
average follow-up period of 20 months 
(range, 3 to 32 months). One patient 
died 3 months postoperatively of un- 
related causes. No patient has required 
a revision procedure. 

Although SAL has a variety of seri- 
ous possible complications such as 
nerve and vessel injury, hematoma, 
infection, and embolism, none have 
occurred in our patient population. $” 
Each patient, however, has experi- 
enced minor discomfort and ecchymo- 
sis. 


CONCLUSIONS 


This report demonstrates the role of 
SAL in the care of patients with OSA. 
Although our experience with the de- 
scribed method is still limited, we be- 
lieve it offers a number of advantages 
compared with other alternatives such 
as open lipectomy. In our practice, we 
have routinely performed trache- 
ostomy prior to the SAL. It is possible, 
however, to perform the lipectomy 
prior to performing the tracheostomy. 
Suction-assisted lipectomy is rapid 
and effective, requires no significant 
additional incisions, and can be per- 
formed with little morbidity even at 
the time of tracheostomy. 
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Sarcoidosis as a Cause of 


Left Recurrent Laryngeal Nerve Palsy 


Jeffrey K. Tobias, MD; Silverio M. Santiago, MD; Adrian J. Williams, MD 


e Vocal cord paralysis is an unusual 
complication of sarcoidosis. Sarcoidosis 
may affect vocal cord function by either 
direct involvement of the cord or by in- 
volvement of the neura! pathways, includ- 
ing the nucleus ambiguus, the 10th cranial 
nerves, and the supericr and recurrent la- 
ryngeal nerves. There have been only two 
previous case reports of sarcoidosis with 
mediastinal adenopathy causing compres- 
sion of the left recurrent laryngeal nerve 
and vocal cord paralysis. We present a 
third such case. 

(Arch Otolaryngo! Head Neck Surg. 
1990; 116:97 1-972) 


he finding of vocal cord paralysis is 

often a sign that other, serious 
pathologic conditions are present. Ma- 
lignant neoplasms represent the most 
common cause of vocal cord paralysis, 
with carcinoma of the lung accounting 
for the majority of these cases." 
Trauma, surgery, infection, and other 
inflammatory conditions are also fre- 
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quently implicated. 

Vocal cord paralysis usually results 
from a disease process involving the 
neural pathways of the nucleus ambig- 
uus in the medulla, the vagus nerve, or 
the superior or recurrent laryngeal 
nerves. There is bilateral innervation 
from the cerebral cortex to the nucleus 
ambiguus; therefore, only massive cor- 
tical lesions produce vocal cord in- 
volvement.’ 

Central nervous system lesions ac- 
count for less than 10% of all cases of 
vocal cord paralysis.'* Most cases in- 
volve the peripheral tracts, commonly 
the recurrent laryngeal nerves. We 
present a case of left-sided recurrent 
laryngeal nerve palsy, which we be- 
lieve was the result of compression of 
the nerve by enlarged mediastinal 
lymph nodes in a patient with sar- 
coidosis. 


REPORT OF A CASE 


A 49-year-old black man with a history of 
insulin-dependent diabetes mellitus, myo- 
cardial infarction, and sickle cell trait pre- 
sented with a complaint of cough that was 
followed shortly by the development of vo- 
cal hoarseness. Results of the physical ex- 
amination were essentially normal. There 
was no hepatosplenomegaly. Neurologic ex- 
amination was normal. Chest roentgeno- 
gram demonstrated bilateral hilar and 
right-sided peritracheal lymphadenopathy 
(Fig 1). Results of a purified protein deriv- 
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Fig 1.—Chest roentgenogram before institu- 
tion of therapy. Note the prominent hilar and 
peritracheal lymph node enlasgement. 


Fig 2.— Chest roentgenogram after 9 months 
of prednisone therapy demonstrating regres- 
sion of the mediastinal adenooathy. 
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e skin test: were negative. On pann 


ratio was 73%, suggesting a severe restric- 


tive ventilatory defect. The single breath 


diffusing capacity for carbon monoxide was 
reduced to 53% of predicted. A gallium 67 


-citrate photoscan demonstrated abnormal, 
increased radiotracer uptake in both lung 
~ fields, and in the region of the hilar and 
- cervical nodes bilaterally. Serum angioten- 
- Sin converting enzyme level was elevated at 
..48.8 IU/L. Laryngoscopy revealed fixation 
- of the left vocal cord in the paramedian po- 
-.Sition. Otherwise, the vocal cords appeared 


— normal. Severe, diffuse tracheobronchial 


inflammation was seen during fiberoptic 


< bronchoscopy. Transbronchial biopsy dem- 



























onstrated numerous noncaseating granulo- 
mas. Stains and cultures for acid-fast ba- 
cilli and fungi were negative. Bronchial 
washings and biopsy specimens were nega- 


-— tive for malignancy. 


The patient was treated with 40 mg of 
prednisone per day. His symptoms im- 
proved rapidly. Serial roentgenograms 
demonstrated regression of the hilar and 
peritracheal lymphadenopathy (Fig 2). The 
angiotensin converting enzyme level fell to 
normal at 18.1 IU/L. Forced vital capacity 
and forced expiratory volume in 1 second 
increased to 2.86 L (67% ) and 2.00 L (63%), 
respectively. The single breath diffusing 
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2. Maisel RH, Ogura JH. Evaluation and treat- 


" ment of vocal cord paralysis. Laryngoscope. 
7 71914584302-316. 


3. Holinger LD, Wolter RK. Neurologic disor- 


"ders of the larynx. In: English GM, ed. Otelaryn- 
: gology. Philadelphia, Pa: Harper & Row Publish- 
-ers Ine; 1981;3:1-15. 


4 Titehe LL. Causes of recurrent laryngeal 
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D capacity for bation monoxide returned to 
. normal. There was decreased radiotracer 
uptake on a second gallium 67 citrate scan. 
Resolution of the left vocal cord paralysis 


netion testing the forced vital capacity - 
was 1.43 L (33% of predicted), forced expi- — 
ratory volume in 1 second was 1 05 L (36% : 
a of predicted), and the forced expiratory 
: volume in 1 second/forced vital capacity 


was documented by a second laryngoscopy. 


| COMMENT 
-In the chest the left recurrent laryn- 


geal nerve passes in close proximity to 


the aorta, left atrium, left mainstem 
bronchus, trachea, esophagus, and the 
mediastinal lymph nodes. Pathologic 
conditions involving any of these 
structures can produce nerve palsy and 
vocal cord paralysis. In addition to 
frequent reports of recurrent laryn- 
geal nerve palsy due to malignancy and 
trauma, other less common causes 
have included left atrial hypertrophy, 
pericardial effusion,’ aortic aneurysm, 
tuberculosis, and mediastinal abscess.! 

Intrathoracic lymphadenopathy has 
been reported to occur in approxi- 
mately 60% to 90% of patients with 
sarcoidosis.° In a review of 62 patients 
with sarcoidosis and intrathoracic 
lymphadenopathy, 75% were found to 
have enlargement of the aortopulmo- 
nary nodes.’ It is therefore surprising 
that involvement of the left recurrent 
laryngeal nerve has not been reported 
more often in patients with sarcoidosis 
as the nerve travels in close proximity 
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3 perit E 


ti di. l left aortopulmonary and left 
heal lymph nodes. In three 
large séries of patients with vocal cord 
paralysis, there were no cases attrib- 
uted. to sarcoidosis. ?* Colover* re- 
viewed 118 patients with neurologic 
complications due to sarcoidosis. In 
that review there were nine patients 





with paralysis of one or both vocal 


cords. There was no mention as to what 
the cause of the cord paralysis was in 


those cases. Remacle et al? reviewed 


the literature in 1986 and found four 
cases of vocal cord paralysis due to 
various causes among 106 cases of sar- 
eoidosis with laryngeal involvement. 
On our search of the literature, we 
were able to find only two reports of 
sarcoidosis with mediastinal adenopa- 
thy causing compression of the left re- 
current laryngeal nerve and vocal cord 
paralysis." We believe that our pa- 
tient represents a third such case. 

Vocal cord paralysis due to left re- 
current laryngeal nerve palsy is most 
commonly caused by intrathoracic ma- 
lignancies. Other causes include 
trauma, infection, aortic aneurysm, 
and left atrial enlargement. Although 
uncommon, we believe that sarcoidosis 
should be considered in this differen- 
tial diagnosis. 
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mea ally Based Horizontal Nasolabial Fl: 
for Reconstruction of Columellar Defects | 


Robert L. Pincus, MD, Roman P. Bukachevsky, MD 


e Reconstruction of columellar defects 
continues to be a surgical challenge. We 
present the results of two child-abuse pa- 
tients who were successfully treated with 

: a technique in which medially based bilat- 

. eral horizontal nasolabial flaps were used 
to reconstruct total columellar loss. Our 
. technique provides adequate tissue with 
. 5 minimal cosmetic deformity. It also obvi- 

ates the need for multiple staged proce- 
: dures. We recommend the use of this 
t0 method for repair of either partial or total 
: columeilar defects secondary to trauma or 

infection. 
(Arch Otolaryngol Head Neck Surg. 
499071 16:973-974) 


econstruction of columellar de- 

E fects continues to be a surgical 
... challenge. Total loss of the columella 
..; and membranous septum poses even 
^ more difficulty than partial loss. The 
rebuilding of this support structure 
requires the rotation af local or distant 
issue flaps. _ 
Historically many seth ods have 

used tissue from the nasolabial region 
r columellar reconstruction. Hean- 
ey! tunneled an island nasolabial flap 
: based o on a a subcutaneous pedicle be- 
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neath the skin to the area of the defect. 
Champion? rotated an inferiorly based 
nasolabial flap in a two-staged proce- 
dure. In an attempt to shorten the 
pathway from the cheek to the col- 
umella, DaSilva? delivered a superiorly 
based nasolabial flap between the up- 
per lateral cartilage and bony pyri- 
form aperture through a nasolabial 
incision. Wesser and Burt‘ elevated the 
ala off its base to accommodate pas- 
sage to the columella of a superiorly 
based nasolabial flap. 

The above methods are suitable for 
use when the columellar defect is 
small. A single nasolabial flap may not 
provide sufficient tissue for recon- 
struction necessitating bilateral flaps. 
Multiple staged surgical procedures 
are needed to preserve the vascular in- 
tegrity of the donor flap. In addition, 
debulking and/or recontouring of the 
residual lateral fullness is necessary. 

Other techniques have been men- 
tioned in the literature. Gillies and 
Millard? mobilized bilateral alar mar- 
gin flaps with underlying cartilage 
based at the nasal tip and rotated them 
to the midline. This attempt at a one- 
stage procedure provided more sup- 
port than a skin flap alone but tended 
to shorten the nose. 

Techniques using tissue from the 
upper lip are not novel In 1842, 
Blasius used a solitary horizontal flap 
based on the philtrum. New and Figi’ 
described a staged procedure using a 
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vertically oriented philtrum flap. 

Borrowing on these iceas, we have 
devised an effective technique that 
provides adequate tissue for columel- - 
lar reconstruction and is performed in 
one surgical procedure with minimal 
cosmetic deformity. 


REPORT OF CASES 


A 4-year-old maleinfant(zasei),a victim 
of repeated child abuse, sustained trauma = 
to the right ear and nose. This resulted in | 
cauliflower ear deformity aad loss of both 
the nasal columella and cartilaginous sep- 
tum (Fig 1). His 6-year-old brother (case 2) 
also underwent similar trauma with subse- 
quent sear contracture of the upper lip and $i 
loss of the columella. he 

Both patients underwent: recangtxition zx 
of the columella, with bilsteral medial |. 
based horizontal nasolabial flaps. Neither 
patient experienced flap loss postopera- 
tively. The contour of the philtrum was. 
preserved. No alar distortien was noticed 
(Fig 2). oe E | 


PROCEDURE 


After suitable fractional or gener 
endotracheal anesthesia is obtained : 
bilateral medially based horizontal 
flaps are outlined along the nasal si 
alar base, and extended to the nasola. 
bial creases (Fig 3). Flap width is tai- 
lored to the amount of tissue. required. 
for reconstruction. After minimal in- 
filtration using 1% lidocaine hydro- 
chloride with 1:100000. epinephrine 
both flaps are undermi ed. in fu 











Fig 1.— Traumatic loss of columella and carti- 
laginous septum. 
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Fig 4.—Full-thickness flaps rotated to the mid- 
line. 


thickness fashion until they can be 
moved into the defect without tension 
on their medial pedicles (Fig 4). Both 
flaps are then rotated 90? and sutured 
together, while their distal ends are 
sutured to the nasal tip in the midline. 
Intranasally, previously elevated mu- 
coperichondrial flaps are then sutured 
to the posterior edge of the newly 
reconstructed columella to close the 
septal defect. The donor sites are then 
closed primarily restoring the nasal 
sill and nasolabial grooves (Fig 5). 


COMMENT 


The blood supply to our flaps comes 
predominantly from the superior la- 
bial branches of the facial artery that 
course through the fibers of the orbic- 
ularis oris. Our flap is thus nourished 
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Fig 2.—Patient 1, 5 months postoperatively. 





Fig 5.—Newly reconstructed columella. Donor 
sites closed primarily, restoring nasolabial 
grooves. 


through a medially based random pat- 
tern circulation. Its vascular hardiness 
ensures a good take rate. 

These medially based bilateral hor- 
izontal flaps are suitable for columel- 
lar and/or membranous septum recon- 
struction because they provide ade- 
quate tissue and are performed in one 
step. The color and texture matches 
are ideal. Cosmetic results are good 
because there is no disfigurement of 
the naso alar folds nor distortion of the 
philtrum contour. Additional support 
of the columellar complex may be nec- 
essary when caudal septum is absent. 
An autogenous cartilage or bone graft 
may then be inserted in-between the 
flaps. 

There are some limitations to our 
technique. We have noted an initial 
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Fig 3. — Bilateral medially based horizontal na- 
solabial flaps outlined. 


postoperative shortening of the nasal 
labial distance that returns toward 
normal with the healing process. Sec- 
ond, our technique may be less suitable 
for men with hair-bearing tissue on 
the upper lip. This may require future 
depilation as both of our patients ma- 
ture into adulthood. A similar problem 
exists with nasolabial flaps and neces- 
sitates using a more superiorly based 
flap. 

We recommend the use of our 
method for repair of either partial or 
total columellar defects secondary to 
trauma or infection. When larger de- 
fects following surgical ablation of na- 
sal neoplasm require repair, the use of 
regional forehead flaps is required. 
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Columellar Defects—Pincus & Bukachevsky 


the Argon Laser in the Treatm. 


lleus Fixation 


e Thiscase demonstrates the use of the 
argon laser for ossicular mobilization. A 
: preoperative audiologic evaluation re- 


ER, vealed & severe conductive hearing loss, 


with a: maximum air-bone gap. Since nor- 
oo. mal drilling procedures would result in a 
 sensorineural hearing less, the argon laser 

was chosen to remove a bony spur con- 

-necting ihe malleus to the posterior canal 
< wall. When using the argon laser, no disar- 
. ticulation of the incus and stapes is re- 
- quired. Postoperative audiologic evalua- 
tion revaalod : normal nearing sensitivity 


jobs as aes in the 
ty. The reduction in 
isibility that occurs 
ra itional surgical in- 


3 $0 been reduced with 
er -— a minute 


tion January 29, 1990. 
ts'ef Surgery (Dr Sands) 
Disorders. (Ms Napolitano), 


heNew Mexico Speech and 
ABaqierqés November. 3, 


green-blue light beam that can be 
focused on the bone of the middle ear 
and "sceulpturing" performed with 
minimal bleeding. Delicate mem- 
branes in the organ of Corti and the 
balance mechanism may be damaged 
during suctioning, producing vertigo 
and sensorineural hearing loss’; how- 
ever, the photocoagulative properties 
of the laser and the even dispersal of 
heat reduce the bleeding and need for 
suctioning.’ 


REPORT OF A CASE | 
An8-year-old girl was seen in the office at : 


the request of her family physician due to 


a suspected hearing loss. The patient failed 
a screening test for hearing at school. No 
definite history of hearing loss was known, — 


although it can now be assumed that the 53 


hearing loss had existed: since birth.. T 
Examination of the right ear revealed an x 


abnormal projection of bone along the su- 


perior aspect of the middle ear, with a de-- 
formed malleus, The incus could be seen and | 
the long process appeared to be normal. An 


Fig 1.—Preoperative audiologic evaluation. > 
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Fig 2.— Postoperative (1 month) audiologic evaluation. 


audiometric evaluation revealed a conduc- 
tive hearing oss, with an inverse slope for 
the right ear (Fig 1). The left ear had nor- 
mal hearing sensitivity. Bone conduction 
was normal bilaterally. Speech discrimina- 
tion in the left ear was normal, and was de- 
pressed for the right ear (32% ), using Rush- 
. Hughes word lists presented by live voice. 
Acoustic impedance revealed a stiff tym- 
-panie membrane for the right ear, with 
normal pressure. Normal pressure and 
: compliance were observed for the left ear. 
A diagnosis of congenital fixation of the 
malleus with an associated conductive 
. hearing loss was made. The patient was 
... scheduled in cay surgery for an exploratory 
“tympanotomy and possible ossicular chain 
- mobilization with the use of the argon laser. 
^ The laser was selected for the ossicular 
; chain mobilization to reduce the possible 
«high-frequency sensorineural hearing loss 
that would be incurred by using a drill.’ 
: During surgery, a congenital deformity 
ff the ear canal, with narrowing, was found 
‘at the junction of the cartilaginous and 
` bony portions of the canal. This bony over- 


























hang was taken down with a cutting burr, 
greatly increasing the ability to visualize 
the tympanic membrane. The canal was of 
normal diameter beneath this bridge of 
bone. A superior tympanomeatal flap was 
formed. The drum was then separated from 
the manubrium. Palpation of the malleus 
confirmed fixation. The malleus head was 
deformed and larger than normal. There 
was a bone spur projecting from the poste- 
rior canal wall, anteriorly to the malleus, 
adjacent to the chorda tympani nerve. No 
other points of fixation were found. The 
chorda tympani nerve was elevated from 
the bone spur and not cut. The argon laser, 
attached to the microscope and using the 
micromanipulator, was then used to take 
down this bridge of bone. For this proce- 
dure, 7.5 W of power at 1-second bursts was 
utilized. Intermittently, the char was re- 
moved with a sharp pick being careful not 
to overstimulate the malleus. When the 
spur of bone was removed, the malleus be- 
came mobile. Additional bone was taken 
down to be sure that the area would not re- 
approximate. The chorda tympani nerve 









| was intact postoperatively; at no time was 
it struck with the laser. No drilling was 


performed: on theossieular chain. Palpation 
of the malleus revealed free motion with 
associated motion of the remaining ossi- 
cles. All ehar was removed from the middle 
ear space. The tympanie membrane was 


then replaced to normal position along with. <- 
the ear canal flap. The postauricular inci- — 
sion was closed with interrupted chromic _ 
catgut and a subcuticular catgut suture. A 
pressure dressing was then applied. The: 
patient was sent home, and has been fol- un 


lowed up t as an outpatient. 


COMMENT 


Postoperatively there was no evi- 
dence of any facial nerve weakness. 
The patient complained postopera- 
tively of a change of taste on the right 
side of her tongue, which was thought 
to be secondary to the stretching of the 
chorda tympani nerve. After the pres- 
sure dressing was removed, 1 week 
postoperatively, an audiologic evalua- 
tion was earefully performed. Figure 2 
shows the postoperative improvement 
to normal hearing sensitivity bilater- 
ally. An average of 35 dB across all 
frequencies was restored. Since drill- 
ing was not performed on the ossicular 
chain, no high-frequency noise dam- 
age was observed. 

This ease demonstrated a very use- 
ful aspect of laser surgery in the ear 
where vibration-free bone removal is 
desired to reduce the risk of surgically 
incured sensorineural hearing loss. 
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‘Treatment of Acoustic Tumors With 
Radiotherapy - 
— To the Editor.—I read with interest 
the commentary by Drs Brackmann 
and Kwartler entitled “Treatment of 
Acoustic Tumors With Radiother- 
apy.” Às the authors correctly point 
< out, surgical resection of such tumors 
ata major institution with a large ex- 
‘perience remains the gold standard by 
"^ which to judge alternative treatments. 
^; What the authors failed to mention 
are the limitations of the Gata reported 
from the Karolinska Institute, Stock- 
holm, Sweden. Noren’ has recently up- 
dated his experience using the gamma 
knife to treat 256 acoustic neuromas in 
235 patients. He states that only 160 
patients aad adequate follow-up. The 
dose administered was quite variable 
and ranged from 18 to 25 Gy at the pe- 
coriphery ef the tumor, with a corre- 
t jspondingmaximum dose of 22 to 50 Gy 
within the central part of the tumor. 
. The tumor size decreased in 37% of the 
"—— patients, remained stable in 44%, and 
increased in. 19%. Transient facial 
J palsy occurred in 14% of patients, fa- 
cial hypesthesia in 18%, and both oc- 
. €urred im 7%. Hearing was improved 
. im 2%-of patients, unchanged in 18%, 
- and worse in 48%, with the remainder 
of the patients being deaf prior to 
treatment. Finally, 7% had peritu- 
moral edema and 8% required a shunt 
for presumed hydrocephalus. One 
wonders how the 75 patients not re- 
ported weuld change these estimates. 
Drs Brackmann and Kwartler cor- 
.,  reetly point out tha: the severity of 
*' complications that can oecur with ra- 
| . diosurgery seem to be underempha- 
" sized. hey ask the cuestion why one 
CM would risk the potentially devasting 
-'' “neurological deficits related to radio- 
— surgery, which they have personally 
. geen in their practice, when an excel- 
lent surgical procedure is available. 
They urge that any group using radio- 
surgery for the treatment of acoustic 
. neuromas discuss the full potential 
. risks invelved (although these are un- 
known atthis time) with the patients 
undergoiag treatmert, and follow the 
patients up closely with serial mag- 
netic resonance imagings. 
lag gsevidtetcartedy that prior to 


























treating any patients with acoustic 
neuromas with radiosurgery, strict el- 
igibility and ineligibility criteria 
should be used to define appropriate 
patients, such as patients who are 
medically inoperable, tumors located 
in only hearing ears, bilateral tumors, 
postoperative residual tumors, or post- 
operative recurrences. Prior to under- 
going radiosurgical treatment, the 
patient should be evaluated by a neu- 
rologist, neurosurgeon, otological sur- 
geon, and radiation oncologist. Pre- 
treatment testing should consist of 
thorough audiometric and vestibular 
testing with contrast enhanced com- 
puted tomographic and magnetic res- 
onance imaging. After treatment by 
radiosurgery, these examinations, au- 
diometry, vestibular testing, and im- 
aging should be repeated at regular 
intervals so that the true success and 
complication rate of radiosurgery can 
be determined. 

I must make a strong objection to 
the denigration of "radiotherapists" 
that is seen throughout the commen- 
tary by Drs Brackmann and Kwartler. 
They state that radiosurgery is a term 
developed by radiotherapists using the 
technique of stereotactic radiation 
therapy when, in fact, this term was 
coined by Dr Lars Leksell, a neurosur- 
geon. They also state that “the sever- 
ity of complications that can occur” 
with radiosurgery are being “under- 
emphasized by the radiotherapists" 
and that "radiotherapists seem less 
bothered” by the reported severe com- 
plications. They imply that the “radio- 
therapists’ are not seeing their pa- 
tients for follow up so that they are 
unaware of the complications associ- 
ated with radiosurgery. These state- 
ments are false and are not supported 
by the referenced manuscripts. 

Drs Brackmann and Kwartler pro- 
vide eight references to support their 
commentary." The first author for 
seven of the eight articles is a neuro- 
surgeon or an otorhinolaryngologist. 
The eighth is an audiologist. Of the 
eighteen authors included in the eight 
manuscripts, only one is a radiation 
oncologist. I would suggest to Drs 
Brackmann and Kwartler that the 
quality of radiosurgery and the quality 
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of the manuscripts published to date 
reporting results of such treatment is 
the responsibility of those authors to 
whom such a diatribe would best be 
directed, rather than at radiothera- 
pists. Their follow-up has been short 
and incomplete, no systematic treat- 
ment protocol has been followed, and 
patient selection criteria have not been 
defined. Therefore, the true success 
and complieation rates related to ra- 
diosurgery are unknown at this time. 
The otherwise excellent commen- 
tary missed its mark only in that the 
arrows were flung at the radiation on- 
cologists rather than the neurosur- 
geons who have dominated this field to 
date. At our institution, where a mul- 
tispecialty team approach is utilized, 
including  neurosurgeons,  neurolo- 
gists, radiation oncologists, otorhino- 
laryngologists, audiologists, and radi- 
ation physicists, we have taken a much 
more cautious and conservative ap- 
proach, as defined above, to prospec- 
tively evaluate this addition to the 
treatment options for those and other 
groups of patients. 
ROBERT L. FoorE, MD 
Rochester, Minn 


1. Brackmann D, Kwartler JA. Treatment of 
acoustic tumors with radiotherapy. Arch Oto- 
laryngol Head Neck Surg, 1990:116:161-162. 

2. Noren G. Radiosurgery: a neurosurgical ap- 
proach to intracranial lesions. University of Vir- 
ginia, Charlottesville, Virginia, May 1-4, 1989. 

3. Lundsford LD, Flickinger JC, Steiner L. The 
gamma knife. JAMA. 19882592544. 

4. Leksell DG. Stereotactic radiosurgery: pres- 
ent status and future trends. Neurol Res. 
1987;9:60-68., 

5. Noren G, Arndt J, Hirdmarsh T, et al. 
Stereotactic Radiosurgical Treatment of Acoustic 
Neurinomas In: Lundsford LD, ed. Modern Ste- 
reotactic Neurosurgery. Hingham, Mass: Marti- 
nus Nijhoff Publishers; 1988:481-489. 

6. Kjellberg RN. The gamma knife. JAMA. 
1988;260:2505. 

7. Kjellberg RN. Bragg-peak proton-beam 
therapy for arteriovenous malformations of the 
brain. N Engl J Med. 1986:309:269-274. 

8. Noren G, Arndt J, Hindmarsh T. Stereotac- 
tie radiosurgery in cases of acoustic neurinoma: 
further experiences. Neurosurgery. 1983;13:12-22. 

9. Hirsh A, Noren G, Anderson H. Audiological 
findings after stereotactic radiosurgery in nine 
eases of acoustic neurinomas. Acta Otolaryngol. 
1979;88:155-160. 

10. Kamerer DB, Lundford LD, Moller M. 
Gamma knife: an alternative treatment for acous- 
tic neuromas. Ann Otol Rhinol Sure 1988; 
91:631-635. 


977 





Letters to the Editor 











\ntibiotic Treatment of 
Children With 

- Secretory Otitis Media 

To the Editor—1 appreciate the oppor- 
— tunity to respond to the interesting 
^ remarks of Dr Shambaugh! concerning 
- the possible importance of hidden food 
~ allergies as causal factors in secretory 
> otitis media. 
: This relationship has repeatedly 
- been brought forward in the literature 
. and at meetings, but, by consulting 
.. our “conventional allergist” and on 
.. perusal of the literature, we have not 
— been able to correlate the two diseases 

in a meaningful way. 

Food allergy and hypersensitivity 
incidences have been variously esti- 
mated as ranging from 0.3% to 7.5%, 
with the incidence decreasing with 
age. However, in controlled trials 
where investigators challenged chil- 
dren with suspected adverse food re- 
actions, only 20% to 30% of the claims 





News and Comment 


Neurosurgery /Otolaryngology: A Con- 

tinuing Medical Education Course.— 

From November 30 through December 

2, 1990, The Page and William Black 

Postgraduate School, The Mount Sinai 

Medical Center, New York, NY, will 

offer a continuing medical education 

course entitled “Base of Skull Surgery: 

Neurosurgical and Otolaryngological 

Approaches.” Sixteen credit hours of 

continuing medical education credit 

will be offered. For further informa- 

tion, contact Postgraduate School, 

^... Mount Sinai School of Medicine, One 

Sce Gustave L. Levy Pl, New York, NY 

~~ 10029-6574; (212) 241-6737; fax (212) 
- 996-9764. 





















International Conference on Acoustic 
. Neuromas.—The First International 
^. Conference on Acoustic Neuromas will 
. beheld in Copenhagen, Denmark, from 

August 25 through 29, 1991. The major 
topics will be the following: diagnosis, 
. imaging, epidemiology, natural his- 
= tory, pathology, basic research, bilat- 
eral neuromas, stereotactic radio- 
. surgery, timing of surgery, and the 

_translabyrinthine, retrosigmoid, trans- 
temporal and  transcochlear ap- 
proaches. Discussions will include 
. indications for and results of hear- 





could be confirmed. Extrapolating 
from these surveys, the incidence of 


adverse food reactions is probably 4% 


to 7% in infants and 1% to 2% in 
young children. 

Adverse reactions to food in adults 
probably occur in less than 1% of the 
population. Taking into aecount the 
very high incidence of secretory otitis 
media, it is unlikely that food allergies 
play a significant role as a causal fac- 
tor. To the allergist, the high incidence 
of pathologic findings in the middle ear 
during childhood may give an impres- 
sion of an overrepresentation of secre- 
tory otitis media among allergic pa- 
tients, but this impression is not sup- 
ported by existing figures. 

Asa final remark, the proponents of 
linking food allergy to a variety of oto- 
logic diseases have most frequently 
been using the leukocyte cytotoxic test. 
This test has been proven to be without 
diagnostic value. The mechanisms be- 


ing-preservation surgery and stan- 
dardization of registration of postop- 
erative results and sequelae. Free pa- 
pers, posters, and videotapes will be 
appreciated. For further information, 
contact Copenhagen Acoustic Neu- 
roma Conference, Secretariat, ENT 
Department, Gentofte University 
Hospital, DK-2900 Hellerup, Copen- 
hagen, Denmark. 


International Conference.—The Polit- 
zer Society announces that it has or- 
ganized a conference entitled the “In- 
ternational Conference on the Reality 
in Ear Surgery and Otoneurosurgery." 
This conference will be held at the so- 
ciety's annual meeting in Maastricht, 
the Netherlands, from June 16 through 
21, 1991. For further information, con- 
tact Professor Dr E. Marres, Chair- 
man, ENT Department, Academic 
Hospital Maastricht, PO Box 1918, 
6201 BX Maastricht, the Netherlands. 


Third Maxillofacial Course: Advanced 
Applications.—The Association for the 
Study of Internal Fixation (ASIF) will 
be holding its Third Maxillofacial 
Course in Davos, Switzerland, from 
December 2 through 7, 1990. The focus 
of the course will be rigid internal fix- 
ation with plates and screws in com- 
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hind food allergy are complex and = 
cannot be explained by reaginic anti- 
body alone, and diagnosis cannot be 
based on skin testing and radioaller- 
gosorbent test analysis, either. The .- 
most reliable diagnostic test, the blind > 
provocation test, has not been used. — : 

JENS THOMSEN, MD, PHD 

Hellerup, Denmark E 
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plex maxillofacial trauma and recon- q 
structive and orthognathic surgery. 
All course material will be conducted 
in English. Course chairman is 
Joachim Prein, MD, DDS, University 
Clinie, Basel, Switzerland. This ad- 
vanced applications course is for sur- 
geons who have previously completed 
an AO/ASIF maxillofacial course and 
are currently using AO/ASIF tech- 
niques and instrumentation in their 
practices. For further information, 
contact: AO/ASIF Continuing Educa- 
tion, PO Box 996, 1690 Russell Rd, Pa- 
oli, PA 19301-1222, Attn: Davos Maxil- 
lofacial Course; (215)647-4539. 





Society Announces Meeting.—The So- 
ciety of Ear, Nose, and Throat Ad- | 
vances in Children will hold its annual < 
scientific meeting from December 6 
through 9, 1990, at the Leavey Confer- 
ence Center on the campus of George- 
town University, Washington, DC. The 
society is a multidisciplinary one of 
interest to those in pediatrics, oto- 
laryngology, audiology, and speech- 
language pathology. For further infor- | 
mation, contact Margaret Kenna, MD, . 
Yale University School of Medicine, 
Department of Surgery (Otolaryngol- 
ogy), 333 Cedar St, New Haven, CT - 
06510. 3 
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Otology . Pediatrics . Facial Plastic . lead and Neck . Sinus Surgery 


Call Now! 


Find out how your CME ad can catch the attention of 








the largest physician audience within the specialties 






of otolaryngology,* and beyond — in Archives of 









Otolaryngology —Head & Neck Surgery. 





CALL NOW for details: 


1-800-AMA-2260 


“Otolaryngology; Head & Neck Surgery; Facial Plastic Surgery, 
Otolaryngology 







—— — —CTHE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the word. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday ncise. 


1HE HEARING AID— —— 


The Quantum? is a miniature, peri-tympanic, canal-style hearing aid 
designec to fit 90% of the population. Plus, it's prefabricated with a 
soft, contorming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum? is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum* is also one of the best sounding hearing aids avail- 
able on the market today. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum? sounds more 
natural! 


Quantum is a registered trademark of Vordba Hearing Systems, a subsidiary of Bausch & Lomb | | S b 7 S T | ) M 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 














‘wage VOROBA HEARING SYSTEMS 
i a subsidiary of Bausch & Lomb 








14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





©1989 Voroba Hearing Systems 











. THINK FAST. THINK SELDANE: 





Maximum on-the-job relief 
from the first dose through the season 


(Cerfenaaine) 60 mg tablets BID ; 
for seasonal allergic rhinitis ; 


Starts fast and lasts 


© 1990, Merrell Dow Pharmaceuticals Inc 


Before prescribing Seldane, please see Brief Summary of Prescribing Information, 
which appears on the reverse side 
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Seldane® 

(terfenadine) 60-mg Tablets 

“BRIEF SUMMARY l M 
CAUTION: Federal law prohibits dispensing without prescription. 


Seldane (terfenadine) is available as tablets fer oral administration. Each 
tablet contains 60 mg terfenadine. Tablets alsa contain, as inactive ngre- 
dients: corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate. 

INDICATIONS AND USAGE l : 

Seidane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation. 


CONTRAINDICATIONS oa 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients. 


PRECAUTIONS 
Information tor patients: Patients pun) Selcane should receive the fol- 
lowing information and instructions. Antihistamines are prescribed to 
reduce allergic symptoms. Patients should be questioned about preg- 
nancy of jactation before starting Seldane therapy, since the drug should 
be used in pregnancy or lactation oniy it the potential benefit justifies the 
orden risk to fetus or baby. Patients stould be instructed to take 

idane only as needed and not to exceed the prescribed dose. Patients 
Should also be instructed to store this medication in a tightly closed 
container in a cool, dry place, away from heat or direct suniight, and 
away trom children. 


Carcinogenesis, mutagenesis, impairment oi fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily 
dose, in mice for 18 months or in rats fer 24 months, revealed no 
evidence of tumorigenicity. Microbial and migronucieus test assays with 
terfenadine have revealed no evidence of mutagenesis. 


Reproduction and fertility studies in rats shawed no effects on maie or 
female fertility at oral doses of up to 21 times the human daily dose. At 63 
times the human daily dose there was a smafi but significant reduction in 
implants and at 125 times the human daily dose reduced implants and 
increased post-implantation losses were observed, which were judged ta 
be secondary to maternal toxicity. 


Pregnancy Category C: There was no evidence of animal teratogenicity. 
Reproduction studies have been performed ie rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout preg- 
nancy and lactation. There are no adequate and well-controlled studies im 
pregnant women. Seidane should be used curing pregnancy only if the 
potential benefit justifies the potential risk tothe fetus, 


Nonteratogenic effects: Seldane is not recommended for nursing women. 
The ups caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout preg- 
nancy and lactation. Effects on pups exposed to Seldane only curing 
lactation are not known, and there are no adequate and well-controlled 
studies in women during lactation. 


Pediatric use: Satety and effectiveness of Seldane in children below the 
age of 12 years-have not been established. 


General: Consideration should be given to patential anticholinergic (dry- 
ing} effects in patients with lower airway disease, including asthma. 


ADVERSE REACTIONS 

Experierice from clinical studies, including both controlled and uncon- 

trolled studies involving more than 2,400 patients who received Seidane, 
rovides information on adverse experience incidence for periods of a 
ew days up to six months. The usual dose in these studies was &0 mg 

twice daily, but in a smali number of patients, the dose was as low as 2 

mg twice a day. or as high as 600 mg daily. 


in controlled ciinical studies using the recammended dose of &0 mg 
b.üd., the incidence of reported adverse affects in patients receiving 
Seidane was similar to that reported in patients receiving placebo (See 
Table below.) 

ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent al Patients Reporting 
Coetelled Stories" it Clinical Studies" " 
Seldane — Plareho — Control — | Sedane — Placebo 
Kb 85 3-007 DAR NUM 
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ee of treatment in “CONTROLLED STUDIES" was usually 7-14 

"Duration of treatment in “ALL CLINICAL STUDIES" was up to 6 

months. 

** CONTROL DRUGS: Chiorpheniramirg (291 patients). d-Chlor- 
pheniramine (189 patients), Clemastine 1146 patients) 










In addition to the more frequent side effects seported in clinical triais (See 
Table), adverse effects have been reported æ a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant 
fisting as possibly associated with drug administration. These include: 
alopecia, (hair loss or thinning), anaphylaxis, angioedema, arrhythmia 
eerie ventricular tachyarrhythmia, torsade de pointes and veritricular 
ibrilation). bronchospasm, confusion, depression, galactorrhea, hypo- 
tension, insomnia, menstrual disorders {including dysmenorrhea). 
musculoskeletal symptoms, nightmares. palpitation, paresthesia, pho- 
losensitivity, prolonged QT interval, seizures, sweating, syncope, tachy- 
cardia, tremor, urinary frequency, and visual disturbances. in clinical 
trials, several instances of mild, or in one case, moderate transaminase 
elevations were seen in patients receiving Seldane. Mild elevations were 
also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis; in most 
cases available information is incomplete. In neither the clinical trials nor 
marketing experience is a causal relationsnip of liver abnormalities to 
Seidane use clear. 
information concerning possible overdosage and its treatment appears in 
Full Prescribing information. 


DOSAGE AND ADMINISTRATION 
The usual dosage for adults and children <2 years and older is 60 mg 
or twice daily. 

oduct Information as of January. 1990 Y460D 


MERRELL DOW PHARMACEUTICALS INC. 
Cincinnati, Ohio 45215, U.S.A. 


Merrell Dow 
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Strengthen Your 
Physician - Patient 
Relationships 


AMA PATIENT 
MEDICATION 
INSTRUCTIONS 
—the patient counseling 


program designed to help you 
help your patients. 
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As a physician it is vital that you provide your patients with 
appropriate drug-use information. AMA Patient Medication 
Instructions (PMIs) make this easy and convenient to do. 

PMIs are handy, tear-off, drug information sheets designed te 
supplement your verbal instructions to your patients. They are 
quick and easy because you distribute them at the same time vou 
write the prescription. 

PMIs contain scientifically sound information for the drugs you 
most frequently prescribe. Each PMI provides: 

(- a description of the medicine and its purpose. 

(jy information to be considered before use. 

(J guidelines on the proper use of the medicine. 

G select side effects—those that should be reported to the physician 
and those that usually do not require medical attention. 

PMis are distributed exclusively through the U.S. Pharmacopeia 
(USP), the non-profit organization that establishes the legally 
recognized standards for drugs in the U.S., and maintains the USP DI* 
database from which the text of PMIs is extracted. 


Order your PMIs from USP today. Call toll-free 
to receive a FREE PMI information kit or to order 
and charge to your MasterCard or VISA. 


1-800-227-8772, Ext. 772 


























Instru tions fe or pee 
NOTE: J Piease read these instructions carefully—technical deficiencies 


` anast be corrected before manuscripts can be reviewed. 
Send. manuscripts. by first-class mail to Byron J. Bailey, MD, 


Chief E Editor, Archives of Otolaryngology—Head & Neck Surgery, 
‘Substatien 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
E ).. Manuscripts are received with the understanding that 
the: “aot under simultaneous consideration by another publi- 
- gation. ‘Accepted manuscripts become the permanent property of 
the ArcaIves and may not be published elsewhere without 







Ges permissien from the publisher (AMA). 


Any manuscript, Letter to the Editor, or other material sent for pub- 
lication «must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association's tak- 
ing actiencin reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership tothe AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 


c the reviewof the manuscript. 


- in ease-the work was done by a federal employee, each author 


-> must include a signed statement that the work reported was done 


while he er she was employed by the federal government. 

Author Responsibility.— A]! aecepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by. the copy editcr. 

Title. —'"itles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—-The title page should include all 
authors’ fall names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or ker name, address, and telephone number. Specify the 
address te which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstra:t(Second Page'.— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include & “summary” section in the main manuscript. 

Manuscript Preparatioa.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuserri, ineluding abstract, references, legends, and tables, 
must be typewritten, deuble-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-éuty white bond paper. Ample margins of at least 2.5 em 
(1 in) sheuid be provided. Do not justify the right margin if a word 
processor is used. 

SI Unt.—Use Système International (SI) measurements 
throughcu: the manuscript. 

References.-—List referenees, double-spaced, in consecutive 
numerical «order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text c7 tables. Unpublished data and personal communications 


- will not he accepted as references. References to journal articles 


should include (1) authors (list all authors and/or editors up to six; 


i . if more then six, list the first three and "et al"), (2) title, (3) jour- 


nal name (as abbreviated in Index Medicus), (4) year, (5) volume 
number, ard (6) inclusive page numbers, in that order. References 


e . to books should include (1) authors (list all authors and/or editors 
.— upto six; ifmore than six, list the first three and “et al"), (2) chap- 


ter title (E any), (3) editors (if any), (4) title of book, (5) city of pub- 


P. lication, (8; publisher, and (7) year. Volume and edition numbers, 


specific pages, and name of translator should be included when ap- 
propriate: The author is responsible for the accuracy and completeness 
the. eferences: and for their correct text citation. Please note this 
ctuation and sequence style preference in previously 
reference listings. 
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legii: — Legends should be 5d Dior d beginnin 
a separate sheet of paper from the text. Length should be limit 
to a maximum of 40 words. Magnification and stain used should b 
provided when pertinent. All photographs and illustrations docu 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9-em (81% X 11-in . 
paper. Do not use larger paper. If a table must be continued, usea - 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplieste, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Ulustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a.cone-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transpareneies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure. — In the cover letter, list ali affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in canfidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE Note: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, net in numerical 
order, or not cited in text. 
(5) Use of 1'5-spacing rather than double-spacing. Do not 
justify lines. 
—— (6) Failure to send two sets of illustrations/photographs. 
— (T) Title too long. 
— (8) Failure to label abstract or to provide abstract. 
—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
— (10) Failure to include copyright transmittal letter. 
— (11) Failure to include all authors’ personal signatures on | 
copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. Cui 
— (13) Failure to get consent forms for illustrations previously | 
published elsewhere. uS 
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CLASSIFIED 
INFORMATION 


Regular Classified 1Time 3 Times 
ur or more* 
Cost per word $1.50 $1.35 
Minimum 20 words per issue 


In order to earn the three-time rate, your ad must be placed 
tj-and prepaid at the same time for three or more issues. 


«| Counting Words: Two initials are considered 
^L one word, each abbreviation is considered 
| one word, and figures consisting of a dollar 
|. sign and five numerals or less are considered 
- |: one word. Cities and states consisting of two 
«^| words or more are counted as one word: i.e., 
v] "New York" and "Salt Lake City." Zip code is 
considered one word and must appear in all 
ads. Telephone number with area code is 
-considered one word. When box numbers are 
used for replies, the words "Box ,C/0 
AOTO" are to be counted as three words. 


eB : | Classified Display 


1Time 3 Times 

Full page $555 $511 
Two-thirds page 475 437 
One-half page 419 386 

«| One-third page 333 306 
-. | One-sixth page 222 204 
Column inch 50 45 


Minimum display ad: one column inch 
12-time rate available on request. 


Display Production Charge: The publication 
will pub-set advertisements upon request. 
The typesetting fee is 10% of the one-time ad 
cost shown above. Special requests will be 
-} billed to the advertiser and/or agency at the 
<f then prevailing rates. 

























| Box Service 

| Available for all ads. The cost is $10.00 for the 
- first issue only. Responses to your ad will be 
“consolidated in our office and promptiy 
. mailed directly to you. 


| Closing Date 


- The 25th of the second month prior to issue 
| date. Example: The November issue closes 
: September 25th. No ads can be cancelled 
- after the closing date. 


Send all copy, correspondence, production 
materials and payments to: 


archives of 
Otolaryngology — 
Head. Neck Surgery 
UL Classified Department 
op ©. Box 1510, Clearwater, Florida 34617 | 


; t assistance: with your-ad schedule call toli free: 
X id gione ee C Local 0 d d ped 


OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


PHYSICIAN OPPORTUNITIES 
IN ARIZONA 


Thomas-Davis Medical Centers, P.C. a 
rapidly expanding multi-specialty group 
practice of 90-plus physicians has ctolaryn- 
gology positions available in Tucson and 
Tempe. Excellent fringe benefits and profit 
sharing program. Guarantee for first two 


years, plus incentive. Early shareholder. 
Fee-for-service, as well as owned HMO. 
Must be board-eligible or -certified. 

Call or write: 


James J. Vitali, Chief Executive Officer 
Thomas-Davis Medical Centers, P.C. 
P.O. Box 12650, Tucson, AZ 85732 
(602) 322-2525 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


OTOLARYNGOLOGY Consultants of Memphis - 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffeg offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, B48 Adams, Suite 
401, Memphis, TN 38103. 









Otolaryngologists 


Seeking qualified and affable BC/BE 
otolaryngologists to join rapidly expand- 
ing general otolaryngological practice 
located in Research Triangle Park area 
of North Carolina. Excellent professional 
opportunities in progressive medical 
community. Pleasant and excellent area 
for raising a family. Please contact, or 
send resume with three references to: 


T. Kent Watanabe, MD, F.A.C.S. 
Cary Ear, Nose & Throat Clinic 


101 Southwest Cary Parkway, Suite 270 
Cary, North Carolina 27511 


TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to ioin busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
oro AOTO. 





PLEASE NOTE— Address replies to box. number 
adsasfollows: Box number, c/o AOTO, 


"66 PO. Box 1510, Clearwater, FL 34617. 






















. half way between San Francisco and Lake Tahoe. 





All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology. P.O. Box 1510, 
Clearwater, Florida 34617. Our telephone numbers are: National 800-237-9851; in Florida 800-553-8288; Local 813-443-7666. Please do 
not send classified ads, payments or related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, C/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers whe wish their 
mail sent in care of Archives of Otolaryngology. 


WALNUT CREEK, CALIFORNIA — We are seeking 
a BC/BE general otolaryngologist to ioin three- 
person department. High-growth, white:collar sub- 
urban Bay area. Fully referred, broad spectrum 
practice. Experienced or 1990 graduate considered. 
For more information, please send CV to: Gienn 
Schneider, MD, The Permanente Medical Group, 
Inc., 1425 South Main Street, Dept. AO, Wainut 
Creek, CA 94596. EOE. 


77 PHYSICIAN MULTI-SPECIALTY aroup seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three vears. This 
group is located in the far western. suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV te: Box #403, 
c/o AOTO. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-speciaity clinic. No capitation. No 
start-up costs. Two hours from Minneapolis, Beauti- 
ful lakes and trees; ideal for families. Call coliect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


PACIFIC NORTHWEST — Group Heatth Coopera- 
tive of Puget Sound, a 375,000-member prepaid 
group practice, currently has a position availabie for 
an otolaryngologist. Referral only practice in a 
multi-speciaity organization. Wonderful practice 
opportunity located in the scenic Puget Sound area. 
To inquire, write to: Manager, Medical Staff Person- 
nei, 521 Wall Street, Seattle, WA 98121. 


OTOLARYNGOLOCIST 


Board-certified/board-eligible otolaryngologist 
for busy. two-person practice in Houston, Texas. 
Outstanding opportunity in well known group 
practicing all aspects of our specialty. Send CV to: 
Office Manager 
CENTER FOR EAR, NOSE AND THROAT 
950 Corbindale, #220 











Houston, TX 77024 @ (713) 461-4692 


ASSOCIATE WANTED: Board-certified or board- 
eligible, to join Dusy, solo, private practice; Connect- 
icut capitol city. All aspects of otolaryngology, nead 
and neck surgery. Large teaching hospital. Aca- 
demic affiliation and residency program. Prefer 
academic background. Subspeciaity expertise 
beneficial. Reply with curriculum vitae to: Otolaryn- 
gology Associates, Box 34-961, Hartford, CT 06134. 


OTOLARYNGOLOGIST — Position available for 
full-time, board-certified otolaryngologist at the 
University of Massachusetts Medical School, Divi- 
sion of Otolaryngology, Head and Neck Surgery. 
Applicants anxious to build active surgical practice 
and possessing academic and clinical work expe- 
rience preferred. Please send CV and three referen- 
ces to: William G. Lavelle, MD, Associate Professor 
of Surgery, Chairman, Division of Otolaryngology, 
University of Massachusetts Medical Center, 55 
Lake Avenue North, Worcester, MA 01655. An equal 
opportunity/affirmative action employer. 


REPRE 


COLORADO SPRINGS, Colorado — Thirty-one 
physician multi-specialty group is seeking BC/BE 
otolaryngologist. Fee-for-service and prepaid prac- 


tice. Guaranteed salary with incentivearrangement 1... 


with potential partnership after one year. Please 
send CV to: Bruce Minear, Executive Vice Presi- 
dent, Colorado Springs Medical Center, 209 South. 
Nevada, Colorado Springs, CO 80903. 
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. OTOLARYNGOLOGIST — BC/BE to join three 
_ person group covering all aspects of specialty with 


in-house OR. Ideal northern California growtharea, 


_ Send cv to: Box #408, c/o AOTO. 








Sinai Pri et M with an 

ind professional support. Con- 
‘Ho Director. Medica! Staff Services, 
urtity Hosptial, Box C-70707, Seattle, 
507.: Or telephone contact: (206) 


Southeast Wisconsin 


| Positionsavailable in an attractive moderate sized 
. community on the shores af beauttul Lake 
Michigan. Located within one hour of two major 
metropeliian areas, Milwaukee and Chicago. 
| Interested parties can obtain additional information 
. by cating 1-800-243-4353 or writiag to: 


STRELCHECK & ASSOCIATES, INC. 
12724 N. Maplecrest Lane 
Mequon, Wi 53092 





|| CALIFORNIA: Multi-speciatty private group prac- 


tice located in desirable high growth area of south- 
em California seeks otoiaryngologist. Excellent 
working conditions, fringe benefits and congenial 


| staff. Submit CV to: George Kanaly, PhD, President, 


Riverside Medical Clinic, 3660 Arlington Avenue, 
Riverside: CA 92506. 


Esc 
Sakestow Medical Center 
TIDEWATER VIRGINIA 


Private: multi-specialty asoup with opening for 
BC/BE otolargnaologist. Group offers salary 
quaraánsee, health, disabsity, malpractice, pen 
sion, profit sharing plans. Central location, close 
to majer metropolitan areas and beach. Send 
curricuium vitae to: 

Recrsitment, Lakeview Medical Center 

2000 Meade Parkway. Suffolk, VA 23434 


CHARTER MEDICAL cursently has an otolaryn- 
1 gology cpportunity available in a suburb of 
| Houston, Texas. A solo practice opportunity with 
shared cel coverage includes a financial package 
with income guarantee, reiocation assistance and 
more. For additional information, contact: Donna 
. Gabel or Wes Moody at: (800) 248-0922, 9:00 AM - 
9:00 PM, EST, Monday-Thursday: 9:00 AM - 5:30 PM 
Friday, C's may be sent tc: P.O. Box 209, Macon, 
GA 31298: 


AUDIOLOGIST 
M.S., COC-A, licensed, certified. Provides 
diagnestic and hearing aid services to 
patients of ali ages. Proficient in interpret- 
ing BSER and ENG tests and ail aduiometric 
evaluations. Requires certification and 
- license in audiology and hearing aid dis- 
|A pensing. Proficient in counseling the hear- 
|  ingimpaired. Excellent benefits and salary. 
| Located in a progressive community in the 
j. Baltimore-Washington. DC corridor. 
X; Send inquiries and CVs to: 
Patuxent Medical Croup, inc. 
. 2 Knoll North Drive, Suite 401 
. Columbia, Maryland 21045 
: _Attention: Physician Recruiter 


ENT: Bones crite t reis a e to join a 21- 





Three-physician group in north central Wiss 












OTOLARYNGOLOGIST 
Board-Certified or Board-Eligible 


seeking a personable, well-trained and qualified 
person to share in a progressive, | 
well established practice. 





This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and prov des 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, WI 54401 





The Southern California Permanente Medical Group offers vou 
the freedom to concentrate on patient care. 

We are a well-established, prepaid health care program. Our 
multispecialty group practice is a successful partnership composed of 
and managed by SCPMG physicians. 

Due to our recent growth, we are currently accepting applications from 
board eligible/certified ENT/Head & Neck Surgeons for ciinical positions 
at Kaiser Permanente Medical Centers throughout Southern C alifor ma. 

Our compensation is competitive and benefits are outstanding. Thes 
include: professional liability. medical and dental coverage. vacation and 
sick leave, continuing education, life insurance and retirement plans. 
After two years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application. please call (800) 328-5278. it calling from 
outside of California. please call (800) 541-7946 or send vour curriculum 
vitae to: Irwin P. Goldstein. M.D.. Associate Medical Director, SCPMO. 
Dept. 016. Walnut Center. Pasadena. CA 91188-8013. 


Equal Opportunity Employer M/F/H 
NS 


KAISER LUN NE 
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Head and Neck Surgery 
~ MINNEAPOLIS 


H Excellent opportunity to join 


| vigorous five-physician 


department in top quality 
multi-specialty clinic with 
university affiliations and 
research opportunities. Broad 
practice with strong oncologic, 
otologic and pediatric 
emphasis. 

Situated in Minneapolis with its 
vibrant educational, arts and 
sports scene. Easy access to 
nearby lake and forest country 
and abundant outdoor 
activities. 


Send CV and letter of inquiry 
to: 

J. Buran, MD, Chairman 
Department of Otolaryngology— 
Head and Neck Surgery 


aer Park Nicollet 
Medical Center 
5000 West 39th Street 
Minneapolis, MN 
55416 


ATTENTION: | 





j Otolaryngology— | 


NORTHERN. CALIFORNIA 


The Permanente Medical Group, a growing 
multispectally group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
Scheduled time off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, hc, 1814 
Franklin, 4th Foor, Oakland, California 
04612, (415) 987-4949. We are an equal 
opportunity employer. 


e9 6 
KAISER PERMANENTE 


Good People. Good Medicine. 





Board-certified/-eligible otolaryngologist needed 
as associate to join an active four-physician 
section of otolaryngology, practicing all 
aspects of modern otolaryngology. 


This 200-physician, multi-specialty clinic serves 
as a referral center for surrounding areas of 
northeastern Pennsylvania and the Southern 
Tier of New York State. Affiliated with 
progressive 366-bed hospital. State-of-the-art 
diagnostic and operative equipment available. 
Medical school teaching affiliation provides a 
stimulating environment. 


Area provides attractive living conditions with 
ample seasonal recreation opportunities. 
Easy access to major metropolitan areas. 
Excellent salary and fringe benefits. 


Respond with curriculum vitae to: 


GUTHRIE CLINIC 


Sayre, PA 18840 © (717) 888-5858 


G.V. Ippolito, Vice President 






| (313) 779-7610 





Pediatric 
Otolaryngology 
Fellowship 


Available July 1991: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 


OTOLARYNGOLOGIST 


Lakeshore Ear, Nose and 
Throat Center, an expanding 
otolaryngology/head and 
neck surgery group located in 
St. Clair Shores, a northeast 
suburb of Detroit near Lake 
St. Clair, seeks a BC/BE 
otolaryngologist willing to 
develop a practice in a 
nearby location. 


The location supports 
unlimited recreation opportu- 
nities, strong community 
support, access to two, well 
equipped hospitals and a new 
fully equipped office with a 
management staff. 


Please contact or send 
your CV to: 


Robert L. Paul, PhD 
Administrator 

. 19501 East Eight Mile Road 
St. Clair Shores, MI 48080 
















Research Fund of the 
American Otological Society, Inc. 


Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 


The American Otological Society through its Research Fund is offering 
Research Grant Awards and fulltime Research training Fellowships to 
study otosclerosis and related ear disorders in U.S. or Canadian Institu- 
tions, July 1991 - June 1992. Proposals may include investigations of the 
management and pathogenesis of otosclerosis and underlying pro- 
cesses. Studies of middle ear biomechanics and sound transduction as 
they apply to otosclerosis will be considered. 


RESEARCH GRANTS. Available to physician and non-physician 
investigators; renewable annually for a maximum of $25,000 per year; 
no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 
dents and medical students), fellowship will support 1-2 years' full-time 
research conducted outside of residency training. Applications must be 
accompanied by sponsoring institution documentation that facilities 
and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked 
by January 31, 1991. Information and application materials may be 





btained from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, 
Research Fund of the American Otological Society, University of Cali- 
fornia, Davis, Otology Lab, 1159 Surge 3, Davis, CA 95616. 
— (916) 752-8931. 



















































_ The Department of Otolaryngology is seeking a second experienced 
. doctorate level audiologist to supervise new clinical programs in cochlear 
‘| implantation, vestibular testing and intraoperative monitoring. Responsi- 
| bilities also include clinical research and teaching. 


AUDIOLOGIST 
University of Miami 


This position is tenure earning. Academic rank and salary will be com- 


.] mensurate with the candidate's experience and qualifications. 


EE : -. The department is expanding with the creation of a new otology division 
-and an ear institute is in the advanced stages of development. This pro- 


.. || gram has strong support from the medical school administration, the 


=| [> Miami otolaryngology community, and the citizens of Miami. The 


successful candidate will also enjoy the opportunity to live and work in one 
of the world's areat cities. 


Submit a CV and letters of reference to: 


Thomas J. Balkany, MD 
Professor and Vice-Chairman 
Department of Otolaryngology (D-48) 
UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
P.O. Box 016960, Miami, FL 33101 


The University of Miami is an affirmative action/equal opportunity employer. 


OTOLARYNGOLOGIST 


We are seeking a fourth well-qualified Orolaryngologist to join our 
expanding department. Our service now has two Attending Physi- 
cians as well as two Physician Assistants and Resident coverage. The 
department follows a multi-disciplinary approach, working closely 
with oncologists, radiotherapists, neurosurgeons, general surgeons, 
and speech pathologists and audiologists. Annual volume averages 
6,000 outpatient visits, 275 admissions and 300 surgical procedures. 
The Mary Imogene Bassett Hospital is a regional referral and teaching 
center affiliated with Columbia University. Cooperstown enjoys 
recreational facilities, excellent schools, and a wide range of cultural 
and artistic activities. The village, one of the most visited in the U.S., 
is known for its museums, its air of history, pastoral beauty and its 
resort features. We provide a competitive salary, incentives and free 
benefits including malpractice, paid relocation, generous free time, 
conference leave and annuity participation paid at 1596 of salary. 
Please send CV and correspondence to: 
Robert Dewell, M.D. 
Chief, Otolaryngology 
The Mary Imogene Bassett Hospital 
One Atwell Road, Cooperstown, NY 13326 
(607) 547-3261 
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BC/ BE — Associate 

with well-established | 
31-MD multi-specialty 
group, located 45 miles 
from San Francisco 
and 20 minutes from 

Napa Valley in | 
growing community 
serving 140,000. 
Patients include both 
fee-for-service and 
prepaid health plan. 









Attractive 
compensation and 
benefits. Malpractice 
provided. 


Send CV to: 


Dominic Scolaro 
Caller Box 4020 
Fairfield, CA 
94533-0410 
(707) 426-3911 


















ASSISTANT 
PROFESSOR 


BC/BE full-time 
employment. 


Active teaching and 
clinical practice with 
research available. 
Facial plastic and 
reconstructive 
experience preferred but 
will consider general 
background. 


Contact: 


Fred S. Herzon, MD 
Chief 
Division of 
Otolaryngology 
UNM School of 
Medicine 































| (505) 843-2336 




















The De epar tment of Otolaryngology at 
| Wayne State University is seeking an 

| otolaryngologist to head clinical and 
investigative programs of a large 
academic medical center. The indi- 
vidual must demonstrate experience 
and capability in head and neck 
||| surgery. Opportunities are available 

| for the individual to expand existing 
fac lies and programs. Academic 
appointment. and compensation will 
. be related to training and experience. 
|. Practice available to augment nego- 
|| tiated base salary. Letter of inquiry 
and curriculum vitae should be sent to: 

Robert Mathog, MD 
Professor and Chairman 
Department of Otolaryngology 5E-UHC 
Wayne State University 
School of Medicine 

540 East Canfield, Detroit, MI 48201 


Wayne State University is an equal 
oppertunity, affirmative action employer. 









































PRACTICE OPPORTUNITY 
: GENERAL 

OTOLARYNGOLOGIST 
ST. LOUIS, MISSOURI 


Ragialy expanding ENT group with 
medical school affiliation is seeking a 
board-certified/-eligible otolaryngolo- 
gistfor busy, well established private 
practice involved in all aspects of oto- 
laryngology. This includes head and 
neck surgery, allergies, facial plastic 
anchotology reconstructive surgery. 


We nave complete audiology facilities 
and offices near two hospitals where 
most surgery is performed. This group 
is located in a St. Louis County com- 
munity of approximately 350,000 which 
has. outstanding living and working 
conditions. 
We offer a competitive salary and 
excellent benefit package including 
malbractice insurance, life insurance, 
vacation, and CME time. 
if this opportunity is of interest to you, 
please send your curriculum vitae to: 
Daniel Brewer 
Christian Hospital Northeast 
«11133. Dunn Road 
- St Louis, MO 63736 





































is an Health Services | 
ere me Christian Health System | 


DIRECTOR — OTOLARYNGOLOGY-Head and 


Neck Surgery. The Johns Hopkins University School 
of Medicine and The Johns Hopkins Hospital are 


seeking a physician-scientist to lead our Depart- 
ment of Otolaryngology-Head and Neck Surgery. 
Applicants should have evidence of leadership qual- 
ities and demonstrated outstanding abilities in 
research and teaching. Please send letter of applica- 
tion, curriculum vitae and bibliography to: Dr. John 
Cameron, Chairman, Otolaryngology-Head and 
Neck Surgery, Search Committee, Johns Hopkins 









NORTHERN CALIFORNIA WINE 


Excellent opportunity to live and practice within an 
hour of San Francisco. Fully equipped and staffed 
office with audiology, OR suite. di s PDT Box 
3409, c/o AOTO. NE 











— FORSALE — 
SOLO OTOLARYNGOLOGY PRACTICE 
Located in upscale, suburban Baltimore, Mans 
land. Retiring physician established 32 years. 
Strong referral base. Includes ail equipment/fur- 
nishings. Excellent price and terms. Available 


| Street, Baltimore, MD 21205. An affirmative acti- 















Hospital, Department of Surgery, 600 North Wolfe 







immediately. Contact: Ann Barcome, Kohler, 
HealthCare Consultants, ing. 7315-0 Hanover 


on/equal opportunity employer. Parkway. Greenbelt, MD 20770. (3015 441-3740. 











AMERICAN DIOPTER & DECIBLE SOC E "0w 
Bi-annual Meeting 


Announcement and Call for Abstracts _ 
Contemporary Topics in 
Ophthalmology and Otolaryngology 
at the 


HILTON INTERNATIONAL BARBADOS 
Barbados, West Indies 


JANUARY 19 - 26, 1991 
Registration Fees: $375 Members $450 Non-members 
One page abstracts should be sent by September 1, 1990 to: 


Ophthalmology | 


Otolaryngology 


Jonas T. Johnson, MD or 

Donald B. Kamerer, MD 
Department of Otolaryngology 
Eye & Ear Institute of Pittsburgh 
203 Lothrop Street, Suite 500 
Pittsburgh, PA 15213 


Albert W. Biglan, MD 
3518 Fifth Avenue 
Pittsburgh, PA 15213 








For additional information, contact: 


Robin L. Wagner, Administrative Coordinator 
(412) 647-2227 or FAX (412) 647-7964 




















REACH 7,900 OTOLARYNGOLOGISTS 


If you are searching for a qualified specialist. 













We Target 
The Physician You Want! 


The October issue of Archives of Otolaryngology — 
Head & Neck Surgery closes August 25th. | 


Call us today to reserve your space. 


National 800-237-9851 a 
Florida 800-553-8288 O Local 813-443-7666 
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They didnt give up medicine. They just started practicing it in a more à 
exhilarating environment. 

An environment that affords them many tangible benefits. Like a diverse practice, 
unlimited access to medical specialities, and financial security. Plus a lot of 
intangibles. Like a comfortable lifestyle an opportunity for worldwide experiences 
and the respect that goes along with being an Air Force officer 

Of course, to enter an environment this rewarding, they did have to give up a few 
things. Like rent, equipment expenses, malpractice insurance, payrolls and 
utility bills. 

Now, you may be intrigued by such a unique opportunity. But like any M 
good medical professional, you'd probably like a complete case history. 
50 call 1-800-423-USAF. Or send your curriculum vitae to Colonel William 
E. Patterson, United States Air Force/RSH, Randolph 
Air Force Base, Texas 78150-5421. AIM HIGH. 


992 





hird-party 
reimbursement 
and office 
productivity... 


What you 
don't know 
can hurt you. 





Torun an efficient practice, 
you need a staff that can take 
good care of patients and 
business. The AMA offers help 
with a series of workshops for 
you and your staff. 


Insurance Processing and 
Coding explores Medicare and 
other third-party payers and 
ways to get full, prompt pay- 
ment. Introduces ICD-9 and 
CPT-4 coding svstems. 


ICD-9 Coding for Doctors' 
Offices unlocks the complex- 
ities of ICD-9 coding and 
opens the door to faster 
Medicare claims processing 
and payment. 


Advanced CPT-4 Coding 
explores the challenges of 
CPT- 4 coding and the most 
common coding errors. 


The Business.Side of Medicine 
provides systems and pro- 
cedures for improving the 
management and operation of 
a medical practice. 


Medical Collections 
Management covers 
collections policies 
and procedures — 
what works and what 
doesn't. 





Call 


1-312-645-4958 


for the workshop location 
nearest you. 
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(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 

ORGANIDIN is indicated for adjunctive treatment as a mucciytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma. pulmonary 
RAE ss cystic fibrosis, chronic sinusitis, or after surcery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersereitivity to any of the 
ingredients or related compounds; pregnancy: newborns; aed nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12ta to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal coiter (with or 
without hypothyroidism) with the potential for airway obstracton. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use in patients with history or evidence of thyroic disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism nave been reported 
with chronic use of inorganic iodides. Although these have aot been reported 
to be a problem clinically with ORGANIDIN, they shoulc be sept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: \odides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No3ong-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 


ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have deen no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir — 1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 
Children: Up to one-half the adult dosage, based on the child s weight. 


HOW SUPPLIED 

ORGANIDIN is available as: 

Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 

Elixir: — clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 


Solution: clear amber liquid, in 30 mL dropper bottles (NDC :0037-4211-10). 
Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN E/ixir and Solution are Distributec bv: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by: 
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iodinated glycerol) tablets. — : 


ORGANIDIN contributes to 
patients’ relief by increasing the 
output of thin respiratory tract- 
secretions and helping to drain 
mucopurulent secretions from 
sinuses. And ORGANIDIN is- 
| | compatible with the antibioti: 
your choice. 
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Sustacal 


Nutritionally Complete 
Ready To Use : 


vanilla 
-artificial flavor 
240 Calories 





In arecent blind study, dietitians were Sustacal provides more of what your patients 
presented with the protein formulations of two need. And Sustacal tastes so good, your patients 
oral nutritionals. When asked which they will actually enjoy getting the vital nutrition you 
considered ideal for a majority of their patients, want them to have. For more information about 
72% chose the Sustacal protein formulation. Sustacal or other Mead Johnson Enteral 
Only 26% chose Ensure®** That's almost three Nutritionals, call 1-800-892-9201. 
to one. 

Sustacal provides patients with 6596 more Mead Himan 
protein per 8 fl oz than Ensure. 38% less fat than ENTERAL NUTRITIONALS 
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THINK EFFECTIVE. THINK SELDANE: 


Maximum on-the-job relief 
from the first dose through the season 


SELDANE 


(terFenadine) 60 mg tablets BID 
For seasonal allergic rhinitis 


Starts fast and lasts 


© 1990, Merrell Dow Pharmaceuticals Inc. 


Before prescribing Seldane, please see Brief Summary of Prescribing Information, 
which appears on the reverse side. 























IN 
TM aie) i$ s available as tablets for oral administration. Each 
mains mon tertenadine. Tablets also contain, as cp ingre- 





AND USAGE 
indicated for the relief of symptoms associated with seasonal 
rhinitis. such as sneezing, rhinorrhea, pruritus, and facrimation. 














CATIONS. 
contraindicated i in patients with a known hypersensitivity to 
! or any ‘Of its ingredients. 













PRECAUTIONS 

formation for patients: Patients takin ng Seidane should receive the fol- 

information and instructions. Antihistamines are prescribed to 

ce allergic symptoms. Patients should be questioned about preg. 
fancy or lactation before starting Seldane therapy, since the drug shou 
"used in pregnancy or lactation only if the potential benefit justifies the 
sed risk to fetus or baby. Patients should be instructed to take 

idane only as needed and notito exceed the prescribed dose. Patients 
should also be instructed to store this medication in a tightly closed 
Wainer in a cool, dry place, away from heat or direct sunlight, and 
away from chidren. 


G ircinogenesis, mut apes, impairment of fertility: Oral doses of ter- 
Tenadine,. dive ing to 63 times the recommended human daily 
e, in mice for 18 months or in rats for 24 months, revealed no 
dence of tumorigenicity. Microbial and micronucleus test assays with 
terfenadine fev revealed no evidence of dien od Vcl 























dMicreased post-implantation losses ware observed, which were judged to 
be. secondary to maternal toxicity. 
Pregnancy Category C: There was no evidence of anima! teratogenicity. 
Reproduction studies have been:performed in rats at doses 63 times and 
425 times the human daily dose and have revealed decreased pup weight 
ain and survival when tertenadine was administered throughout preg- 
-; mancy and lactation. There are no adequate and well-controlled studies in 
ctl pregnant women. Seldane should be used during pregnancy only it the 
coo potential benefit justifies the potential risk to the fetus. 
cxx Nonteratogenic effects: Seldane is not recommended for nursing women. 
cs The drug has caused decreased pup weight gain and survival in rats given 
ERE rosis 63 times and 125 times the human daily dose throughout preg- 
; be) and jactation. Effects on pups ex to Seldane only during 
c5 lactation are not known, and there are no adequate and well-controlled 
-Studies in women during lactation. 
cc Pegiatio use: Safety and effectiveness of Seidane in children below the 
55 ge Of T2 years have not been established. 
20705 General; Consideration should be given to potential anticholinergic (dry- 
ing) effects in patients with lower airway disease, including asthma. 
2 ADVERSE REACTIONS 
uoo Experience from clinical studies, including both controlled and uncon- 
ooo Mratled studies involving more than 2,400 patients who received Seldane, 
; ‘hae information on adverse experience incidence for periods of a 
oo few: days up to six months. The usual dose in these studies was 60 mg 
Ov twice daily, but in a smatl number of patients, the dose was as low as 2 
iccogmg iwicea day. or as high as 600 mg daily. 
uus n. controlled clinical studies using the recommended dose of 60 mg 
oo oti... the incidence of reported adverse effects in patients receiving 
a Seldane was similar to that reported in patients receiving placebo. (See 


o C Table below. 
ET NERSE EVENTS REPORTED IN CLINICAL TRIALS 


hirens Controlled Studies” [AN Clinical Stalies"" 
fen Sedans Placebo — Co | Sellase Placebo 
Ki be el Ee 


Sentral Nervous System 
Dowsiness 
Headache 
Fatigue 
Pierins 
Nervousness 
Weakress 

coo Pe ete increase 

cos]. Bastroietestinal. System 

3. astonesis stess 
1 Alvkomina distress, 


















































ane rticaria} 6r aching E 4 
Sion af freatment in "CONTROLLED STUDIES" was usually 7- 14 


uration of treatment in “ALL CLINICAL STUDIES" was up to 6 


CONTROL DRUGS: Chlorpheniramine (291 patients), d-Chlor- 
, pheniramine (189 patients), Clemastine (146 patients) 


addition to the more frequent side effects reported in clinical trials (See 

le), adverse effects have been reported at.à tower incidence in clinical 
als. andor Spontaneously during marketing of Seldane that warrant 
biy associated with drug administration. These include: 
pect (hair toss or thinning}, anaphylaxis, angioedema, arrhythmia 
cluding ventricular tachyarrhythmia, torsade de pointes and ventricular 
ation, ‘bronchospasm, confusion, depression, galactorrhea, hypo- 
nsion, insomnia, menstrual disorders (including VL RAUS 
wseuloskeletal- symptoms, nightmares, palpitation, paresthesia, pho- 
aena, prolonged QT interval, seizures, sweating, cae tachy- 

ardia, tremor, urinary frequency, and visual disturbances. in clinical 
als; several. instances | mild, or in one case, moderate transaminase 

tions. were seen if patients receiving Seldane. Mild elevations were 
‘seen in placebo treated patients. Marketing experiences include 
gated reports. of jaundice, cholestatic hepatitis, and itis; in most 
ises available information is incomplete. In neither the clinical trials nor 
K ane as cea is a causal relationship of liver abnormalities to 

ane use 


forimatior concerning po em overdosage and its treatment appears in 
i| Prescribiag Inform 


AND: AMEN CA rie 
usual diy ide for adults and children 12 years and older is 60 mg 


biet 
i5 et tae Cay 35 of January, 1990. Y460D 
ELL L DOW PHA PRARMACEUITIC ‘LS INC. 
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SURGICAL COURSE ON 
TYMPAN OPLASTY 
Service de Clinique 


Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B. GRATACAP 


from MARCH, Monday 11 
to MARCH, Thursday 14, 1991 
(in English) 


The intensive course includes: 















































—practical lectures, 

—live surgery, 

— video presentations, 

— training on temporal bones, 
— patients presentations. 












Limited places: 16 applicants 
Fee: 4000 FF—Residents: 3000 FF 


For further information, contact: 
Madame GULLON—Secrétariat Pr Charachon 
Clinique ORL—C.H.U. de GRENOBLE 
BP 217 X—38043 GRENOBLE CEDEX, FRANCE 
FAX (33) 76.51.64.53 
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LARGEST VARIETY OF HOMOGRAFT 
OTOLOGIC IMPLANTS AVAILABLE 


OVER 20 YEARS OF IMPLANT SUCCESS 





STERILIZED IN BUFFERED FORMALDEHYDE 
The Centers for Disease Control have 
comfirmed that buffered formaldehyde 

inactivates the AIDS virus 





FOR INFORMATION 
1-800-458-8925 
801 Welch Road 

Palo Alto, CA 94304 
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You need an antibiotic 
that works here! 
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-CEFTIN’2 


.— (cefuroxime axetil) 5 


| | 125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets. 
BID oral cephalosporin therapy with the proven community spectrum SN 


Allen & Hanburys | 


DIVISION OF GLAXO INC 
Research Triangle Park, NC 27709 


$ 


à 


*Caused Bysusceptible strais of designated organisms. CEF TIN is indicated in the treatment of lower respiratory tract infections (bronchitis) and the treatment of upper 
respiratory sract infections Ptitis media, pharyngitis, and tonsillitis). Penicillin is the usual drug of choice in the treatment of pharyngitis and tonsillitis. 
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Ceftin® (ceturoxime axett) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before oa see complete | 


prescribing information in Ceftin* Tablets product labe: 


CONTRAINDICATIONS: Cefin” Tablets are contraindicated in patients with 
known allergy ip ihe cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHIN OSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS, ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASUR 


ES. 
colitis has been with the use of cephalo- 
sporins (and other broad-spectrum y; therefore, Ht is important to 
consider its diagnosis in patients who develop diarrhea in axsociation with 


Treatment with broad-spectrum antibiotics afters normal fiora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colis. 
Cholestyramine and colestipol. resins have been shown to bind the toxin 
in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Closiridium difficile. Other causes of colitis 
Should also be considered. 


PRECAUTIONS: General: H an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, of corti- 
costeroids 

As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible organisms. H superinfection occurs during 
therapy, appropriate measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis, 
information for Patients: (Pedistric) Ceftin is only available in tablet form. 
During clinical stis the tablet was well tolerated by children who could 
Swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg. applesauce, ice cream). 
However, it. should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuation of therapy due fo the taste and/or problems of 
administering this occurred in 13% of children (range, 2% to 28% across 
centers). Thus. the physician and parent should ascertain, preferably while st 
in the physician's office, that the chid can ingest Ceftin Tablets reliably. ff not, 
altemative therapy should be considered. 
Drog/Laboratory Test interactions: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict s or "g solution or 
with Clinites!* tabiets), but not with enzyme-based tests for giycosuria (eg, 
(ainistix®, Tes-Tape*). As a false-negative result may occur in the fenicyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving Ceftin 


Cefuroxime does not interfere with the assay of serum and urine creatinine by 


the alkaline picrate method. 
Carcinogenesis, Mutagenesis, impairment of Fertility: Although no long-term 
studies in animals have been performed to evaluate carcinogenic potential, no 
MD Rag 
Reproductive studies revealed no impairment of fertility in animas. 
Category 8: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 limes the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil, There are, however, no adequate and well-controlled studies in pregnant 
women, Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only # clearly 


needed. 
Nursing Mothers: Since cefuroxime is excreled in human milk, consideration 
joe given to discontinuing nursing temporarily during treatment with 


ADVERSE REACTIONS: The adverse reactions to Ceftin* Tablets are similar 
to reactions io other orally administered cephalosporins. Cefün Tablets were 
usually well tolerated in controled clinical trials. Pediatric patients taking 
crushed tablets during clinical trials complained of the bitter taste of Ceftin 
Tablets ow ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: infor- 
mation for Patients: {Pediatric)). The majority of adverse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of gastrointestinal adverse events increased with the higher recom 
mended doses. Twenty-five (25) patients have received Ceftin Tablets 500 mg 
twice a day for one to 2.5 months with no increase in frequency or severity of 
adverse events, 

The fallowing adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients, There have been rare reports of pseudomembranous colitis. 

Crushed tabinis have a bitter taste. in pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0X) in one 
center to 47/71 (66%) in another center. 

: Rash (0.6% of patients), pruritus (6.3% of patients), and 
urticaria (0.2% of patents) have been observed One case of severe broncho- 
spasm tias been reported among the approximately 1,600 patients treated with 
Celin Tablets. Of the patients treated with Ceftin Tablets who reported a history 
. at Seed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 


mM Headache occurred in fewer than 0.7% of patients, 

FX and dizziness occurred in fewer than 0.2% of patients. 

coc. Mier Vagindis occurred in 1.9% of female patients. 

cc. Unica Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 

co, ALY (SGPT, 1.6% of patients), and LOH (1 dearer retired ergs 
Ts Euren toe ee NIE 


S ee ie ee See c MM CN 

s^ patients treated with Cefin Tablets, the following adverse reactions and altered 

- "laboratory tests have been reported for cephatosporin-class antibiotics: 
Adverse Reactions: Allergic reactions including anaphy- 

laxis, fever, colitis, renal dysfunction, toxic nephropathy, 

hepatic dysfunction including cholestasis, Stevens-Johnson 

id erythema multiforme, toxic epidermal necro- 

lysis, abdominal pain, superintection, aplastic anemia, hemo- 

Peen, hemorrhage, and pain and/or phlebitis at the 


colony cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. if seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given H clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary ‘glucose, increased alkaline phosphatase, neutro- 
Doi si a cds ME elevated bilirubin, 
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Drug Evaluations 
Subscription 


new looseleaf format 


See for 
yourself 


bow DRUG EVALUATIONS 
Subscription can enhance your practice 


How do you decide what to prescribe for hypertension in diabetics? How do 
you determine whether a patient's impotence is amenable to drug therapy? 
How do you determine if the drug you want to prescribe is safe for a 
pregnant patient? And how do you stay abreast of new prescription 
medications? 


You'll find authoritative answers to most of the drug questions you 
encounter in daily practice in DRUG EVALUATIONS Subscription from the 
American Medical Association. 


Now the most clinically relevant reference available on prescription drugs 
comes in a convenient new looseleaf format, updated quarterly With DE 
Subscription, you ll always have the latest information at hand. 


Call the AMA toll-free today for a free sample. And see for yourself how DE 
Subscription can enhance your practice. Choose one of four newly revised 
chapters: Antibypertensive Drugs, Drugs Used in Male Reproductive 
Dysfunction, Antiviral Drugs, or Drugs Used in Mood Disorders. 


Become a Charter Subscriber — and save 20 percent 

Until Dec 31, 1990, Charter Subscriptions are available for only $116 

— that's 20 percent off the regular price. Call 1-800-621-8335 to use your 
Visa or MasterCard, or for price quotes on special orders for medical 
students and residents. 





To order your re dis just call is AMAS is toll- "e iei Or use vour 
Visa or MasterCard to become a Charter Subscriber today — and save 20 
percent. 


@ The special Charter Subscriber offer is good through Dec 31, 1990. This 
offer cannot be combined with any other discount offer. 


* Visa or MasterCard number must accompany phone orders. 

e Please allow 6-8 weeks for your subscription to begin. 

e Call 1-800-621-8335 for price quotes on special orders for medical 
students and residents. 
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Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 


DESCRIPTION 
HISMANAL® (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, e.g., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal. 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
Studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section). 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been a: monstrated. 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from - 
controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily. 










Percent of Patients Reporting 
Controlled Studies* 


Hismanal Placebo Classical" * 
(N= 1630) (N= 1109) (N= 304) 
0, 


% 0 


ADVERSE EVENT 


Central Nervous System 
Drowsiness 
deadache 
Fatigue 
Appetite increase 
Weight increase 
Nervousness 
Dizzy 

Gastrointestinal System 
Nausea 
Diarrhea 
Abdominal pain 

Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 

Other 

Arthraigia 
































"Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
"Classical Drugs: Clemastine (N = 137); Chlorpheniramine (N= 100); Pheniramine Maleate (N = 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all clinical trials. 
Weight gain has been reported in 3.696 of astemizole treated patients involved in controlled studies, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneously from 
marketing experience with HISMANAL include: angioedema, bronchospasm, depression, edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 


Marketing experiences include isolated cases of convulsions. A causal relationship with HISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses ot up to 500 mg have been reported with no ill effects, cases of serious ventricular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 mg have been 
reported. Patients should be carefully observed and ECG monitoring is recommended in cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 


Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LDs values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral LD5 was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


U.S. Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 1P41N98A-M 
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Thick mucus can significantly — 
increase the pain and discomfort of 
sinusitis. When thick mucus 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant | 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your "n 
patients’ relief by increasing the © 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the 
sinuses. And ORGANIDIN is 
compatible with the antibiotic of ei 
your choice. "o 
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» Liquefies mucus to promote sinus drainage j d 
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ORGANIDIN 
(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 

ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
Heu cystic ‘ibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or relatec compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 
week of gestation and the use of inorganic iodides in pregnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the prera for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should be discontinued 
and the patient shouid be apprised of the potential risk to the fetus. 
WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avoid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: lodides may potentiate the hypothyroid effect of lithium 
and other antithyroic drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratagenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 


ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 


OVERDOSAGE 
Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 


DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 


Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir — 1 teaspoonful 4 times a day. 
Solution — 28 drops 4 times a day. 


Children: Up to one-half the adult dosage, based on the child's weight. 


HOW SUPPLIED 
ORGANIDIN is available as: 


Tablets: round, sccred, rose-colored tablets, in bottles of 100 (NDC 
0037-4224-40). 


Elixir: ^ clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
one gallon 'NDC 0037-4213-40). 


Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 


Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


ORGANIDIN Elixir and Solution are Distributed by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Manufactured by: 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 
Rev. 1/89 


wW WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W Cranbury, New Jersey 08512 
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Second Annual Meeting 
of the 
North American 
Skull Base Society 


Special Topics: 
Cavernous Sinus Surgery 
Approaches to the Clivus 

Cranial Base Reconstruction 
Transtemporal Approaches 
interventional Neuroradiology 
Radiosurgery 


February 27—March 3, 1991 


Dolphin Hotel 
Walt Disney World 
Orlando, Florida 


Hosted by 
Department of Neurological Surgery 
University of Florida 
Gainesville, Florida 


President: Laligam N. Sekhar, M.D. 
Secretary: Victory L. Schramm, Jr., M.D. 
Treasurer: Ossama Al-Mefty, M.D. 
President-Elect: Ivo P. Janecka, M.D. 


Local Organizing Committee: 
Albert L. Rhoton, Jr., M.D. (Chairman) 
Richard G. Fessler, M.D., Ph.D. 
Johnny B. Delashaw, Jr., M.D. 
University of Florida 


Deadline for Abstracts: October 1, 1990 


Additional fee of $100 will be charged 
for registrations received after January 6, 1991. 


Send request for meeting information to: 
Albert L. Rhoton, Jr., M.D. 

North American Skull Base Society 
The University of Florida 
Department of Neurological Surgery 
Box J-265; JHM Health Center 
Gainesville, Florida 32610 
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In bacterial sinusitis... 
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First time, first-line for clinical certainty 


C. 1990, Beecham Laberatories 





Please see brief summary of prescribing information on adjacent page. 







/ ^ Brief Summary of Prescribing information ^ — 











fdications and Usage: AUGMENTIN* is indicated in the treatment of infections 
ey id SURCENR le straías of the designated organisms in the conditions 
D 


B $ 
. Lower Respiratory infections caused by ji-lactamase-producing strains of 
Hemophilus influenzae and Branhamella Gatatthals. - 
Onus Media caused by D-lactamase-producing strains of Hemophilys 
 Anilueuzag and Branhanella catarrhalis 






CPUH N PATENTS ON 
Xt B MORE FREQUENT FOL- 


NE i KE 
ue. ITH A HISTORY DF PENICILLIN HYPERSENSITIVITY AND/OR A KIS 
co TORY OF SENSIT IIT Y TO MULTIPLE ALLERGENS. THERE HAVE BEEN REPORTS 


HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
SPORINS. A ANY PENICILLIN, CAREFUL 


F Jt M 
REACTIONS TO PENICILLINS CEPHALOSPORINS. OR OTHER ALLERGENS. IF 
co» AN ALLERGIC REACTION OCCURS. AUGMENTIN SHOULD BE DISCONTINUED 
ooh AND THE APPROPRIATE THERAPY INSTITUTES SERIOUS ANAPHYLACTOID 
” CAREACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WITH EPINEPH- 
RINE. 0) TRAV S WAY MANAGEMEN 


zs oA Bigh percen age of patients with mononucteosis who receive ampicillia 
e develup.a skim fash. 


he possibility. of superintectións with mycolic or bacterial pee should 

pe kept in mind durin a if superintections occur {usually involving 

Pseudomonas of Candida). the drug should be discontinued and/or appropriate 
Therapy instituted l M 

<o Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin. 

5i Concurrent use with AUGMENTIN may resuit in increased and prolonged blood 

oo legis of amoxicillin 

ico Theconcurent administration of allopannot and ampicilfin increases substan- 

-. Haly the incidence of rashes in patients receiving both auge as compared to 

patients receiving ampicillin alone. It is not known whether this potentiation of 

col. ampicilin rashes 18 due to allonuniol or the hypeniricemia present in these patients 

- There are no data with AUGMENTIN and aliopurinol administered concurrently 
77. AUGMENTIN should not be co-administered with Antabuse* (disulfiram. — 

c Carcinogenesis, Mutagenesis, Impairment of Fertility Long-term studies in 

. animals have not been pertorme to evaluate carcinogenic or mutagenic potedtial, 

z^ Pregnancy (Category By Reproduction studies have been performed in mice and 

rats at doses up tà ten (10) umes the human dose and have revealed no evidence 

“oof impaired fertifity or harm to the fetus due to AUGMENTIN. There are, however, 

ne adéquate and weil-contralled studies in pregnant women. Because animai 

^: feprüduction studies are not always predictive af human response, this drug 

Should be used during pregnancy oniy iT clearly needed 

< Labor and Delivery: Oral ampicifan class antibiotics are generally poorly absorbed 
during labor Studies in guinea gigs have shown that intravenous administration 

; Sf ampicilin decreased the uterine tone, frequency of contractions, height of 
Contractions and duration of contractions. Hawever it is aot known whether the 

55; ase 0f AUGMENTIN in humans curing labor or delivery has immediate or delayed 
c.c, aiMBtse.effects on Ree telus, prolongs the duration of labor or increases the 
fo fikeliinod That torceps delivery ocother obstetrical intervention or resuscitation of 

son thi newborn will he necessary. 

-3 Nursing Mothers: Ampicilin class antibiotics are excreted in the milk; therefore. 
Caution should Ge exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally well tolerated. The Rajonit ef 

7 Site effects observed in clinical Dials were of a mild and transient nature and less 
os. Han d*b of patients discontinued therapy because of drug related side effects. 
i The most frequently reported acverse effects were diarrhea/10058 stools (9%), 
c Rütsea (3%). Skin rashes and urticaria (3%), vomiting (196), and vaginitis (1%), 
The Overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Gther less frequently reported reactions include: 
abdominal discomfort, Hatulence and headache s 
d ae OMIM adverse reactions have been reported for ampicilin class 
antibiotics: 





















arthritis /arthralgia, mysigia, 
tevens-Johnson Syndrome; 


ss the apinion of the physician dictates otherwise. Senous and occasional 
hypersensitivity fanaphylactic) reactions can occur with oral peniciliin (See 


HGS), 
j ue moderate rise in SGOT aad/or SGPT has been noted in patients treated 
it P Snpicilin class antibiotics as well as with AUGMENTIN, but the signifi- 
nce. these findings is unknown, As with some other penicillins. and some 
piatosporins, Transient hepatitis and chotestatit jaundice have been reported 
ec 


gmic and. Lyme lic Systems Anemia, thrombocytopenia. thrombocytopenic 
BuIA, &ostinophita, Teukopenta and agranulocytosis have been reported dung 
čapy with oenicatins. These reactions are usually reversible on discontinuation 
Therapy and are Believer! to be hypersensitivity phenomena. A e thrombocytosis 
aS noted in jess than 1% of the patients treated with AUGMENTIN, 
tral: Nervous System. Reversible Teac vy agitation, anxiety, insomnia, 
nfasion. Hehavioral changes, and/or dizziness have been reported rarely. 
g: Adults: The usual adult dose is one AUGMENTIN “280° tablet every 
qnit hours. For more severe infections and infections uf the respiratory tract, the 
ise Should be one AUGMENTIN SOO tabiel every eight hours. i 
nea both the AUGMENTIN '250' and ‘500 tablets contain the same 
nount.of clavulasic acid (125 mg, as the potassium salt), two AUGMENTIN 
30" tablets are net equivalent toone AUGMENTIN '500' tablet. Therefore. two 
JGMENTIN '25(' tablets should not be substituted for one AUGMENTIN 
^00 tablet for treatment of more severe infections. Mm | 
Children: The usual dose is 20 mg/kg/day, based on amoxicillin component, in 
vided uses every eight hours. Fer otitis media. sinusitis anu other more severe 
ections. the dose should be 40 mg/kg/day, hased on the amoxicillin component. 
vided doses every eight hous. Also available as AUGMENTIN 125° and 
C chewable tablets. l | 
Children weighing 40 kg and more should be dosed according to the aduit 
teCommendations 
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You've kept up 
with your branch. 


Now get back 
to your roots. 


Contempo '90 
a unique five-day CME program for all physicians 
sponsored by the American Medical Association. 


since 1978, the authors of the annual JAMA “Contempo” 
issue have provided a distillate of the most recent far- 
reaching new developments in medicine. 

Contempo '90 brings the broad issues of medical 
specialties to life, as five of the leading authorities direct 
à CME conference unlike any you have experienced £ 
before. 

On Internal Medicine, Gordon Douglas. On Pediat- 
rics, Laurence Finberg. On Psychiatry, Daniel X. 
Freedman. On OB/GYN, George R. Huggins. And on 
Surgery, Claude H. Organ, Jr. But Contempo '90 is not 
just a lecture series. You'll meet and interact with facul- 
ty, while case studies and problem-solving exercises 
help you relate what you learn to your own practice. 

The Contempo '90 conference will be presented in 
four consecutive half-day sessions, leaving plenty of 
free time to meet with colleagues, confer with faculty 
and enjoy the resort location. 





Make plans now to attend! 


Contempo '90 

November 7-11, 1990 

The Radisson Suite Beach Resort 
Marco Island, Florida 





Participants earn 22 Category I CME credits toward the AMA PRA. 
AMA Members: $575 Non-members: $695 





To register, call 1-800-621-8335 now! 
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Nore: Please read these instructions carefully technical deficiencies 
= must be corrected before manuscripts can be reviewed. 
ee Send manuscripts by first-class mail to Byron J. Bailey, MD, 
ca Chief Editor, Archives o? Oto.aryngology— Head & Neck Surgery, 
* — Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
MM 765-9040. Manuscripts ace received with the understanding that 

—.. they are not under simultaneous consideration by another publi- 

. eatiom Accepted manuscripts become the permanent property of 
` the ARCHIVES and mar no: be published elsewhere without 
.. permission from the publisher (AMA). 
_ Any manuscript, Letter to the Editor, or other material sent for pub- 
lication must be accompanied by a letter containing the following 
language: “In consideration of tae American Medical Association's tak- 
ing action in reviewing and editing my submission, the author(s) under- 
signed hereby transfers, assigns, or otherwise conveys all copyright own- 
ership to the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all autaors cf the submission will necessitate delay in 
the review of the manuscript. 

In ease the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility. All accepted manuscripts are subject to 
copy editing. The auther will receive an edited typescript and 
layout rather than galley or sage proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title. — Titles should mot exceed 75 characters, including punctu- 
ation. and spaces. 

Tite Page (First Page.—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuseript was presented at a meeting, the name of the 
meeting, the place it was heki, and the date on which it was read. 
One author should be desigaated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time tae typescript is returned after editorial 
processing. 

Abstract (Second Page.— Provide a double-spaced abstract (135- 
word maximum of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do not 
include à "summary" section in the main manuscript. 

Manuscript Preparatioa.—fSubmit the original typed manuscript 
plus two high-quality espies of the entire manuscript. The entire 
manuseript, including abstract, references, legends, and tables, 
must be typewritien, double-spaced, on 21.6 X 27.9-em (8!5 X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in! should be provided. Do not justify the right margin if a word 
processor is used. 

c SI Units.—Use Systeme International (SI) measurements 
+. throughout the manuscript. 
epu References.— List re“eremces, double-spaced, in consecutive 
numerieal order (the order o? citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
shoud include (1) authors (Est all authors and/or editors up to six; 
if more than six, list the first three and "et al"), (2) title, (3) jour- 
nal rame (as abbreviated ir. Index Medicus), (4) year, (5) volume 
number, and (6) inclusive page numbers, in that order. References 
to beoks should include (1) authors (list all authors and/or editors 
up tc six; if more than six, list the first three and "et al"), (2) chap- 
ter title (if any), (3) editors (if any), (4) title of book, (5) city of pub- 
lication, (6) publisher, and (7) year. Volume and edition numbers, 
specifie pages, and name of translator should be included when ap- 
propriate. The: author is respensible for the accuracy and completeness 
f the references and for their cerrect text citation. Please note this 
: 's punctuation and sequence style preference in previously 
ed reference listings. 


















(eee Pee should be typed ess begi nningon ^ - 
a separate sheet of paper from the text. Length shculd be limited — 
to a maximum of 40 words. Magnification and stain used should be — 


provided when pertinent. All photographs and illustrations docu- —... 
menting any postoperative change must be labeled as to the — 
postoperative interval. The label of “postoperative” is insufficient ^. 
by itself. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X 1l-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the resalts of € experi- 


mental investigations of human subjects must includea statement — . : 


to the effect that informed consent was obtained a'ter the nature 
of the procedure(s) had been fully explained. 

À letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. i: is no longer 
sufficient to cover the eyes to mask identity. If a paotograph is of 
a minor, then both parents must sign the consent form. i 

Refer to patients by number (or, in aneedotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Hlustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.8 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publieation if the 
editors believe that color will add significantly tc the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35mm preferred) 
must be submitted for an evaluation. Do not sead color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure. —In the cover letter, list ali affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or materialof the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publieation. 


PLEASE Nore: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, nct in numerical 
order, or not cited in text. 
(5) Use of 1!5-spacing rather than double-spacing. Do not 
justify lines. 
— (6) Failure to send two sets of illustrations/photographs. 
— (7) Title too long. 
—— (8) Failure to label abstract or to provide abstract. 
wee (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
— (10) Failure to include copyright transmittal letter. 
— (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
— (12) Failure to designate the corresponding author and 
provide phone number and address. | 
—— (18) Failure to get consent forms for illustrations previously 
published elsewhere. 





In allergic rhinitis 


Help 
avoid a 
burnini 
issue 





Water makes 
difference... 

E Significantly less stinging and 
burning than Nasalide" 


E \X/ater-based formulation 
proven safe and gentle enough 
for pediatric patients 6 years or olde 


With outstanding 
efficacy 


E Unsurpassed efficacy vs. the othe 
nasal steroid" 


E Superior to cromolyn sodium in 
relieving total hay fever symptoms’ 


| VANCENASE AQ 
B=" beclomethasone dipropionate, 
monohya rate Nasal Spray, 0.042%" 


Water-based formulation for 
greater patient comfort’ 


‘Calculated on the dried basis. 
Nasallde (flunisolide) Is a registered trademark of Syntex Laboratories. Inc 


Please see brief summary of prescribing Information and references on following page. 






































p | ; 4. Morrow-Browrn H, Jackson FA, Pover GM. A comparison of beclomethasone dipropionate aqueous nasal 
'Spráy and sodium cramoglycale nasal spray in the management of seasonal allergic rhinitis. Alergol irmmu- 
mopathol. 1984:12 355-361. 


. VNANCENASE' AQ 

brand of beclomethasone dipropionate, monohydrate 

asai Spray 0.042%* 

OR INTRANASAL USE ONLY 

alculated on the dried basis 

NDICATIONS AND USAGE — VANCENASE AQ Nasal Spray is indicated ‘or the relief of the symptoms of 
easonal or perennial allergic and non-allergic (vasomotor) rhinitis. Results from two clinical trials have 
hows that significant symptomatic relie! was obtained within three days. However, symptomatic relief may 
lol occur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
beyond tee weeks in tae absence of significant symptomatic improvement. VANCENASE AQ Nasal Spray 
should nof be used in the presence of untreated localized infection involving the nasal mucosa. 

S MANCENASE AQ Nasal Spray is alsa indicated for the prevention of recurrence ol nasal polyps following 
Surgical removal. l 

^oc Chnical studies have shown thal treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more belore a therapeutic result can be fully assessed. Recurrence of 
CONTRA due ta polyps can occur after stopping treatment, depending on the severity of the disease. 





NTRAINDICATIONS — Hypersensitivity to any of the ingredients of this preparation contraindicates its 


i86, . 
“WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 
|o: When transferred to VANCENASE AQ Nasat Spray. careful attention must be given to patients previausly 
treated for prolonged periods with systemic corticosteroids. This is particulary important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic carticaste- 
. Folds may Cause a severe exacerbation of their symptoms. l 
—. Studies have shown thal the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood af HPA suppression compared to a therapeutic dase 
of either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution a 
patients already on alternate day prednisone regimens for any disease. 
7 M recommended doses of intranasal beclomethasone are exceeded or i individuals are particularly 
"sensitive or predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
< cocur, including very rare cases of menstrual irregularities, acneiform jesions, and cushingoid features. 1t 
Such changes occur, VANCENASE AQ Nasal Spray should be discontinued siowly, consistent with accepted 
procedures for discontinuing orat steroid therapy. 
PRECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
— dorso withdrawal, e.g. ioint and/or muscular pain, tassilude and depression. Rarely, immediate hypersen- 
-:-.Sifivity reactions may occur after the intranasal administration of beclamethascne. 
- Extremely rare instances of wheezing. nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteraids. Although these have no! 
oo been observed in clinical (ais with VANCENASE AQ Nasal Spray, vigilance should be maintained. 
cius; M clincal studies with beclomethasone dipropionate administered intranasally, the development ot 
es oclotalized infections of the nose and pharynx with Candida albicans has occured only rarely. When such an 
ec infection develops, i may require treatment. wiih appropriate local therapy or discontinuance oi treatment 
“with VANCENASE AG Nasal Spray 
A i persistent nasopharyngeal irritation occurs, Tt may be an indication for stopping VANCENASE AQ Nasal 
pray. 
Bectomethasone dipropgionate is absorbed into the circulation. Use of excessive doses of VANCENASE 
AQ Nasal Spray may suppress HPA function 
VANCENASE AQ Nasal Spray should be used with caution, it ai all, in pabents with active or quiescent 
tuberculous infections of the respiratory tract. or in untreated fungal, bacteria’, systemic viral infections, ot 
ocular herpes sumplex 
For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps. the spray must be able 
fo enter ihe nose, Therelore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
Considered adjunctive therapy to surgical removal and/or the use of other medications which will permit 
eifective penetration of VANCENASE AG Nasal Spray into the nase. Nasal polyps may recur after any farm ol 
treatment 
mo As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or 
2. enger should be examined periodically far possible changes in the nasal mucosa 
‘Because of the inhibitory effect of coriicosteroids on wound healing, patients who have experienced 
. fecent.nasat septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
- BOcutTed, 
. Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therelore, larger than recommended doses should be avoided. 
; Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Vütagenic studies have not been performed. 
- |mpaitment o! fertility, as evidenced by inhibition of the estrous Cycle in dogs, was observed following 
rgatthent by fhe oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation mute. 
Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous!) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten limes ihe human dose. in these studies beclomethasene was found to produce letai 
tesorption, cteft palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
: fhymus. No teratogenic of embryocidal effects have been seen in the rat when beclomethasone diprapionate 
: was administered dy inhalation al ten times the human dose or orally at 1000 t:mes the human dose. There 
Are no adequate and weli-controlted studies in pregnant women. Beclomethasone dipropionate should be 
used during pregnancy oniy it the potential benefit justifies the potential risk tc the letus. 
>. Nonteratagenic Effects: — Hypoadrenalism may occur in infants born of mothers receiving corticoste- 
-o Tois during pregnancy. Such infants should be carefully observed. 
. Nursing Mothers: iis not known whether beclomethasone dipropionate is excreted in human milk. 
-Because other coticosteruids are excteted in human milk, caution should be exercised when VANCENASE 
- AQ Nasal Spray is administered to nursing women. 
Pediatric Use: — Salety and effectiveness in children below the age of 6 years have not been established. 
"ADVERSE REACTIONS in general, side effects in clinical studies have been primarily associated wilh 
: ritalion of the nasal mucous membranes Rarely, immediate hypersensitivity reactions may occur alter the 
zCWmtranasal administration of beclomethasone dipropionate. 
.. Adverse. reactions reported in controled ciinicat inals and open studies in patients treated. with 
: VANCENASE AQ Nasal Spray ate described Below. 
^ Mild, transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
-- Been reported m up io 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
immediately following use of the inhaler. in patients experiencing these symptoms, none had to discontinue 
 Mealment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
~ fevered placebo in these studies, implying that these complaints may be elated to vehicle components of 
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What 
will you tell he 
about 
screening 
mammography 


Many of your patients will hear al 
screening mammography through a prog 
launched by the American Cancer Society 
the American College of Radiology, and ! 
may come to you with questions. What 
you tell them? 

. We hope you'll encourage them to ha 
screening mammogram, because that, al 
with your regular breast examinations 
their monthly self examinations, offers 
best chance ofearly detection of breast cat 
a disease which will strike one woman it 

If you have questions about breast ca 
detection for asymptomatic women, pl 
contact us. 


AMERICAN Professional Education De 


CANCER National Headquarters 
: * 90 Park Avenue 
é SOCIETY” New York, New York 10016 


or your local society 


[Y] American X 1891! Preston WhiteD 
| e College of Reston, Virginia 2209 
7| Radiology (703) 648 8900 


Diflucan» 


(MLICOMAZOWG) 


100 mg. 200 mg Tablets / 200 mg. 400 mg IV Imection 


e 


Scanning electron micrograph of neutrophil engulfilfg Candida albicans. Both neutrophils 
and macrophages are responsible for phagocytósis of invading Candida albicans. 


Please see brief summary Of prescribing information on list page of this advertisement 





FREGTIVELY TREATS MUCOSALe& 
SYSTEMIC FUNGAL INFECTIONS. WIE 
FEW. SAPET YeCONGERNS : 


- 


k 
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Neutrophil phagocytoses Candida albicans. 


*Results of two randomized, third-party blinded, open-label trials using Diflucan 100 mg/day for 
7 to 14 days; clotrimazole 50 mg/day for 14 days. Results reflect clinical cure and improvement. 


‘Endoscopic cure results of a double-blinded, randomized trial comparing Diflucan 100 to 
200 mg/day; ketoconazole 200 to 400 mg/day. 


*Open-label trial. Diflucan 100 to 200 mg/day. 

‘Open-label, randomized trial. Clinical cure and improvement results. Diflucan 200 to 400 mg/day or 
amphotericin B 0.3 to 0.6 mg/kg/day. 

‘Multicenter, comparative study. Results reflect successful maintenance without culture confirmed 


relapse as evaluated at a median of 212 days for Diflucan and 121 days for amphotericin B. 
Diflucan: 200 mg/day; amphotericin B: 1 mg/kg/week. 





















Excellent clinical success in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis: 
Interim results from ongoing studies; due to the interim nature of these 
studies, statistics have not been provided. 


CANDIDIASIS' 


OROPHARYNGEAL'* ESOPHAGEAL" SYSTEMIC" 


(endoscopic cures) 
DIFLUCAN « | DIFLUCAN » DIFLUCAN % 
83% CURED 4 t T O — 16355 CURED 8Ó 
11% IMPROVED (61/65) (20/23) | 23% IMPROVED (189/219) 


f clotrimazole 9% ketoconazole 9% 
73% CURED t 5 4 

| 7% IMPROVED (36/45) (9/17) 
29 CRYPTOCOCCAL MENINGITIS 


ACUTE THERAPY" MAINTENANCE TO PREVENT RELAPSE" 


DIFLUCAN k DIFLUCAN Q 
amo So 08... 


amphotericin B o amphotericin B 9 
26% CURED ^o t ^o 
29% IMPROVED (32/58) (64/77) 


Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ), and skin 
rash (1.8% ).' 











Rare incidence of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.' 


Penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water 
after oral or IV dosing.’ 


Oral bioavailability of Diflucan >90% and unaffected by agents that 
increase gastric pH.' 


Diflucan 


f 








4 /CONAZOIE) 


100 mg, 200 mg Tablets / 200 mg, 400 mg IV Injection 


The Antifungal Effectiveness You Need. 
The Safety Profile You Want. 


Please see brief summary of prescribing information on last page of this advertisement 





A new 
antifungal 





SO-OSMOTIC SODIUM CHE ORTOT. OF. UENT 
UO mi CONTAINS 200 mg OF FLUCONAZOLE ANO 
soos CHLORIDE (USP) IN WATER FOR INJECTION (USP) — 


315 mOsmoi/L (CALC) 
LO S€NOUSLY AS DIRECTED BY A PHYSICIAN 





WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


FIRST DAILY MINIMUM DURATION 
INDICATION DAY THERAPY OF THERAPY 
OROPHARYNGEAL 
CANDIDIASIS: 200 mg 100 mg 14 days 
ESOPHAGEAL 
CANDIDIASIS: 200 mg 100 mg* 21 days 
SYSTEMIC 
CANDIDIASIS: 400 mg 200 mg 28 days 
CRYPTOCOCCAL 10-12 weeks 
MENINGITIS 400 mg 200 mg* after CSF becomes 
(acute): culture negative 
CRYPTOCOCCAL 


(maintenance to 
prevent relapse): 





*Doses of up to 400 mg/day may be used based on medical judgement of the 
patients response to therapy. 


References: 1. Data on file, Roerig division of Pfizer Pharmaceuticals 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of 


1 Oropharyngeal and esophageal candidiasis DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection. peritonitis. and pneumonia 


2 Cryptococcal meningitis 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior to therapy to isolate and identify Causative organisms Therapy may be instituted before the results 
0! the cultures and other laboratory studies are known. however. once these results become available, anti- 
infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
0! its excipients There is no information regarding cross hypersensitivity between fluconazole and other azole 
antifungal agents Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles 


Diflucan 


MLAN 
® OPAL 


/V 








C /COY TZ COE 


100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 
Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury Although serious hepatic reactions have been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop that 
may be attributable to fluconazole DIFLUCAN should be discontinued (See Adverse Reactions ) 
Immunocompromised patients who develop rashes during treatment with DIFLUCAN should be monitored 
closely and the drug discontinued if lesions progress (See Adverse Reactions ) 


PRECAUTIONS 

Drug Interactions (See Clinica! Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administration Careful monitoring ot 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulants 1s recommended 

DIFLUCAN increased the plasma concentrations of phenytoin Careful monitoring of phenytoin concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in renal transplant 
patients with or without impaired renal function Careful monitoring of cyclosporine concentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide glyburide and 
glipizide When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoglycemic agents 
blood glucose concentrations should be carefully monitored. and the dose ot the sulfonylurea should be adjusted 
as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN Depending on clinical circum- 
stances, consideration snould be given to increasing the dose of DIFLUCAN when it is administered with rifampin 

Physicians should be aware that drug-drug interaction studies with other medications have not been 
conducted. but Such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at doses 
of 2 5, 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose) Male rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole. with or without metabolic activation. was negative in tests for Mutagenicity in 4 strains of S 
typhimurium, and in the mouse lymphoma L5178Y system M tbgereti Studies in vivo (murine bone marrow 
cells. tollowing oral administration of fluconazole) and in vitro (human lymphocytes exposed to fluconazole at 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with daily doses of 5. 10 or 20 mg/kg 
or with parenteral doses of 5. 25 or 75 mg/kg. although the onset of parturition was slightly delayed at 20 mg/kg 
po In an intravenous perinatal study in rats at 5. 20 and 40 mg/kg. dystocia and prolongation of parturition were 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) and 40 mg/kg. but not 
at 5 mg/kg The disturbances in parturition were reflected by a slight increase in the number of stillborn pups and 
decrease o! neonatal survival at these dose levels The effects on parturition in rats are consistent with the species 
specific estrogen-lowering property produced by high doses of fluconazole Such a hormone change has not beer 
observed in women treated with fluconazole (See Clinical Pharmacology ) 


Pregnancy 
Teratogenic Effects. Pregnancy “per had C: Fluconazole was administered orally to, pregnant rabbits during 
organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5. 25. and 75 mg/kg respectively maternal weight gain 
was impaired al all dose levels, and abortions occurred at 75 mg/kg (approximately 20-60x the recommended 
human dose), no adverse fetal effects were detected. In several studies in which pregnant rats were treated Orally 
with fluconazole during organogenesis. maternal weight gain was impaired and placenta! weights were increased 
at 25 mg/kg There were no fetal effects at 5 or 10 mg/kg. increases in fetal anatomical variants (supernumerary 
ribs. renal pelvis dilation) and delays in ossification were observed at 25 and 50 mg/kg and higher doses At 
doses ranging trom 80 mg/kg (approximately 20-60x the recommended human dose) to 320 mg/kg em- 
bryolethality in rats was increased and fetal abnormalities included wavy ribs, cleft palate and abnormal cranio- 
facial ossification. These effects are consistent with the inhibition of estrogen Synthesis in rats and may be a result 
ol known effects of lowered estrogen on pregnancy. organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women DIFLUCAN should be used in pregnancy 
only if the potential benefit justities the possible risk to the fetus 


Nursing Mothers 
It I$ not known whether fluconazole is excreted in human milk Because many drugs are excreted in human milk 
caution should be exercised when DIFLUCAN is administered to a nursing woman 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children A small number of patients trom age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinical trials of 7 days or more 
experienced adverse events. Treatment was discontinued in 1 5% of patients due to adverse clinical events and in 
13% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to US marketing. patients wilh serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed serious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings) Two of these hepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outcome Because most of 
Ihese patients were receiving multiple concomitant medications. including many known to be hepatotoxic or 
associated with exfoliative skin disorders. the causal association of these reactions with DIFLUCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (21%) than in non-HIV infected 
patients (13%). however, the patterns in HIV infected and non-HIV infected palients were similar The proportions 
0! patients discontinuing therapy due to clinical adverse events were similar in the two groups (1 5%) 

The following treatment-related clinical adverse events occurred al an incidence of 1% or greater in 4048 
patients receiving DIFLUCAN tor 7 or more days in clinical trials nausea 3 7%. headache 19%. skin rash 18% 
vomiting 1 7%. abdominal pain 17%. and diarrhea 15% 

In two Comparative trials evaluating the efficacy of DIFLUCAN tor the suppression of relapse of cryptococcal 
meningitis. a Statistically significant increase was observed in median AST (SGOT) levels:trom a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other The overall rate o! serum transaminase 
elevations of more than 8 times the upper limit of normal was approximately 1% in fluconazole-treated patients in 
clinical trials These elevations occurred in patients with severe underlying disease predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications including many known to be 
hepatotoxic The incidence of abnormally elevated serum transaminases was greater in patients taking DIFLUCAN 
concomitantly with one or more of the following medications rifampin phenytoin. isoniazid valproic acid, or oral 
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.— MOUNT SINAI MEDICAL CENTER 





ALUMNI MEETING 


CENTENNIAL 
OF THE 


OTOLARYNGOLOGY SERVICE 
-Hotel Westbury, New York 
- Friday, 19th October 1990 


8:002m-4:00pm 


SPEAKERS FOR SCIENTIFIC SESSION: 


Allan L Abramson, MD 


- Stanley M Blaugrund, MD 


Andsew Blitzer, MD, DDS 
..  &wim R Eden, MD 
Sidney S Feuerstein, MD 
Wilkam F Friedman, MD 

Frank M Kamer, MD 

Arnold Komisar, MD, DDS 

Yosef P Krespi, MD 
Wiliam Lawson, MD, DDS 


Donald J Nalebuff, MD, DDS 


Simon C Parisier, MD 
dra Sanders, MD 
Rebert L Simons, MD 
Mark L Urken, MD 


MEETING OPEN TO ALL OTOLARYNGOLOGISTS 





Luncheon) 








Hugh F Biller, M.D. 

Mount Sinai Medical Center 
One Gustave Levy Place 
Box #1189 

New York, NY 10029 
(212) 241-6141 





















PEDIATRIC ENDOSCOPY - 
November 8, 9 & 10, 1990 


CHILDREN’S MEMORIAL HOSPITAL 
Chicago, Minois — 


Co-Directors: Rodney P. Lusk, M.D. E. 
Lauren D. Holinger, MD. — 


Purpose: To instruct and familiarize physicians with the art and | | 


overview of pathophysiology, differential diagnosis of airway 
diseases, and the assessment of appropriate instrumentation 
for various conditions. 


ACCME hour-for-hour credit in Category 1 of the Physician's 
Recognition Award of the AMA. 


Fee: $900 


For more information, contact: 
Marilyn Crawshaw 
314/454-2138 
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At Last!! 


Laser Microsurgery 


The way it was 
meanttobe 


LIME 


Instruments and Lasers for Medicine 








technique of pediatric endoscopy. Laboratory sessions will | E 
provide hands-on instructions in the use of flexible and rigid | 
endoscopes. Didactic sessions will provide a comprehensive | 
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Inc. 


RICHARDS 


Smithz»-Nephew 


(901) 373-0200 Toli Free 1-800-821-5700 


Telefax (901) 373-0220 


2925 Appling Road, Bartlett, TN 38133 
































E you're looking for some good 
reading, you've just found it. The 
-free Consumer Information 

Catalog. 


The Catalog lists about 200 federal 
publications, many of them free. 

. They can help you eat right, 
manage your money, stay 

- healthy, plan your child's 
education, learn about federal 

~ benefits and more. 


| So sharper your r pencil. Write for 
. the free Consumer Information 
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Feel the Difference ... Again 


VistaVision™ is the lightest, 
most convenient sinus 
endoscopy camera available. 
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Endoscopy surgery, VistaVision 
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call 1-800-238-7538. 
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d Animal Rights and Human Rights 


t's Time to Pull the Frog Out of the Pot 


Ll this case; the frog is biomedical 
research and its basie product is 
importaat new scientific information, 
which is our hope for a future with 
more and better treatment options. 
The pot is our metaphor to character- 
ize the well-onganized and well-funded 
campaign of the animal-rights move- 
ment that has gradually tarned up the 
heat on medical research that uses an- 
imals. The allegory relates to the ob- 
servation that if you place a frog in 
boiling water; it will jump out. If you 
raise the waier temperature slowly, 
the frog will stay in the pot until it has 
been boiled. At the momert, our frog is 
getting pretty hot. 

Let me make it clear at the outset 
that I éo not favor the careless or 
 senseless torture, maiming, or killing 
of frogs or any other living creatures. 
In fact, 1 do not know of any biomedi- 


. Calseientist who would have any emo- 
= tion other than revulsion for such acts. 


Science in general, and. biemedical sci- 
ence in partieular, has been given a 
lofty position within our society, and 
. the extent to: which we all have con- 
tributed our federal, corporate, and 
individual resources to research en- 
deavors refleets the tremendous re- 
spect we have for those who have com- 
mitted their professional Eres to this 
for the s same na reason that 
we practice medicine, ie, to be of ser- 
_  viee to eur fellow humar beings. We 
" fog. that: to do so is a privilege 







granted by the larger society, and that 
this privilege carries a heavy burden of 
responsibility. We are given little lat- 
itude for carelessness or thoughtless- 
ness— and that is as it should be. Those 
who have been granted such awesome 
rights have an associated obligation to 
walk a straight and righteous path. To 
the extent that we succeed in staying 
on the path, society will renew and ex- 
pand our privilege. Conversely, when 
we are perceived to be straying from 
the path, we can expect to have our 
privilege curtailed. 

What we have at this point is a 
sociopolitical confrontation that is 
heating up, and the contest is turning 
ugly. It has become a vicious fight that 
threatens the well-being of all physi- 
cians and their patients. It is a new ball 
game, and we must understand how 
the rules have changed and what these 
changes portend. 

By way of background material, let 
us look at some news clippings from 
our great state of Texas. 

ITEM.—The voices of some physi- 
cians and medical students can now be 
heard making statements such as the 
following: "Performing medical exper- 
iments on animals is morally wrong." 
“If you don't do [medical experiments] 
on people, you shouldn't do them on 
animals." *The [National Institutes of 
Health] which gives grant money is 
run by vivisectors, so all these guys are 
in a clique" (Galveston Daily News. 
April 1, 1990:8A ). 
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These are direct quotations from our 
local newspaper about 5 months ago, 
and they originated from one of our 
medical students, who zlso serves as 
the president of the “Galveston Orga- 
nization for Animal Life.” In my opin- 
ion, these comments represent publie 
misinformation and appear to be (in 
order of their presentation) examples 
of flawed ethies, flawed logic, and 
flawed perception. 

ITEM.— On July 4, 1985, members of 
the Animal Liberation Front (ALF) 
broke into a research iaboratory at 
Texas Tech University; Lubbock. At 
least they "took credit for the break- 
in" according to newspaper accounts of 
the incident. This form cf activity has 
led to the listing of ALF as a terrorist 
organization by the US Department of 
Justice. During the break-in, $70 000 in 
damage was caused, records and files © 
were pilfered, and five cats were “lib- 
erated” from the sleep research labo- 
ratory of John Orem, PhD, a physiolo- 


gist who has been investigating phe- "E 
nomena related to sudden infantdeath — 
syndrome for nearly two decades __ 


(Houston Chronicle. Ma X 
17). 





h 22, 1990:A- — 


(PETA) subsequently filed a complaint 
against Dr Orem alleging misuse of 
research animals. This organization — 
has also been using a photograph of . 





one of the cats with an electrode fixed 


to the skull (from Dr bata labora- E 
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An organization called People for - E 
the Ethical Treatment of Animals — 





-tory break-in) in its publie "education" 

. documents. A report released in March 

of this year by the National Institutes 

of Health Office for Protection From 

Research Risks concluded that "there 

has been no substantive evidence 

~... that would support the contention 

.. of noncompliance. To the contrary, a 

. consistent pattern has emerged that 

[those involved] have a dedication to 

appropriate care and use of laboratory 
animals." 

ITEM.— Unfortunately, within most 

. . causes there emerges a radical fringe 

group, and the animal rights move- 

ment is no exception. There are reports 

of death threats, intimidation, and 

other ruthless tacties to impede ani- 

mal investigation. We read in our 

newspapers of threatening letters to 

respected colleagues like Michael De- 

Bakey, MD, Houston, Tex, who was 

forced to have security placed around 

.. his home for 48 hours only a few weeks 

~ = ago (The Houston Post. May 20, 

v 1990:A-10). While we must not fall into 

the illogical grouping of radical activ- 

ists with the mainstream of the animal 

rights movement, I have not yet come 

across a strong denouncement of these 

terrorist activities in our local news- 

papers from any of the more “moder- 

ate" animal rights organizations. Un- 

til cooler heads prevail in this arena, 

we have an obligation to speak up on 

behalf of our patients' best interests. 

‘We must not permit these organiza- 

tions to succeed with their ultimate 

strategy that DeBakey has character- 

ized as "holding human health hos- 

tage" to the pursuit of their personal 
objective. 

|. . While the goal of the antivivisec- 

.. tionists/animal-rights group is clear, 

-~ the nuances of their strategy and tac- 

. ties are not. In my opinion, there are 

. too few who oppose animal-based re- 

search to achieve its abolition. Their 

< basie strategies are based on emotion, 

:-not reason — but we must never under- 

. estimate the power of emotion. After 

. all, it is just as accurate to say that 

. “love makes the world go ‘round’ " as it 

is to reference Newton's laws on the 

Same subject. When one looks at polit- 

| ical history, it is easy to find many ex- 













amples of battles that were won by 
emotional forces rather than the force 
of reason. So, I believe that the strat- 
egy employed by our opposition will 
not focus on efforts to educate the 
publie about the facts of biomedical 
research (which will ultimately be our 
strategy). 

It is more likely that those who op- 
pose animal-based research will in- 
crease their campaign along the fol- 
lowing several lines: (1) playing on the 
emotions that all of us have regarding 
almost all animals, with special em- 
phasis on our “companion” pets (dogs 
and cats); (2) creating a public percep- 
tion that all animal-based research is 
cruel (and that researchers also are 
cruel), heartless, and driven by a com- 
bination of academic pressures, finan- 
cial interests, and blind ambition; (3) 
creating a public perception that there 
are computer-model substitutes for 
the observations drawn from animal- 
based research; and (4) enhancing the 
public’s perception that most of the 
important patient care problems have 
already been solved. 

Let us now look at these four points 
and see if we can place them into per- 
spective. 

First, we need to admit that we have 
hearts and feelings, too. The image of 
the objective, detached scientist has 
been distorted into various caricatures 
of Dr Strangelove, and we must chal- 
lenge that depiction whenever it 
arises. If anything, we are more con- 
cerned about all forms of life, all forms 
of suffering, and all the consequences 
of our actions than are the majority of 
the animal rights activists. Simply 
put, we are going to have to convince 
the public that we use animals in 
research in spite of our natural in- 
stinctive feelings. We work in the ser- 
vice of a higher goal, the cure of disease 
and the alleviation of suffering in hu- 
man beings. 

Second, we must emphasize that bio- 
medical research has its roots in kind- 
ness and compassion, not cruelty and 
detachment. When examples of re- 
search-run-amok (the unusual report 
of laboratory malfeasance) appear in 
the press, we must follow up with an 
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equivalent report detailing the lengths 
to which we go to avoid such things. We 
must not be shy about emphasizing 
that we do so out of kindness, compas- 
sion, and deep feelings of respect for all 
life (not because we live in fear of an- 
imal-protection laws and regulations). 

Third, we must go publie with an ed- 
ucation campaign emphasizing the 
unique nature of animal-based re- 
search. No alternative is present in 
most investigations, and we must pre- 
serve the tradition of observation of 
animal experiments prior to the con- 
duct of human investigation. 

Fourth, we must underscore what 
the public knows intuitively —we have 
not yet solved all of the impertant 
problems. In fact, we are just begin- 
ning to gather important information 
concerning the molecular basis of nor- 
mal and abnormal biological events, 
the pathophysiology of major disease 
states, and the complexity of genetic 
disorders. We need animal-based re- 
search to expand these frontiers, and if 
they are taken away, we will he left 
with a choice between medical stagna- 
tion and human research only. 

Make no mistake about the serious- 
ness of this struggle. This is a high- 
stakes game, and the outcome is im- 
portant to physicians, patients, and 
investigators. We are engaged in com- 
bat, and to the victor will go our med- 
ical future. Whether it will be a bleak 
and frozen wasteland or a dynamic, 
evolving “new hope/new medicine” 
landscape depends, in part, on our 
willingness to be a spokesman fer the 
profession’s research and development 
base. 

We are going to have to educate the 
public and win their support ore pa- 
tient at a time. This is an area where 
the best interest of patients coincides 
completely with ours, and we must 
support our research colleagues and 
sustain the vitality of our specialty's 
research arm. 

Let us join together in this effort to 
get the frog out of the pot in time to 
hop up to the next level of patien: care 
advances. 

Byron J. BAILEY, MD 
Chief Editor 
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e The objectives of modern otologic 
surgery are @iminaion of disease and 
restoration o* hearing. Persistent drainage 
and raeurren: infection after mastoid sur- 
gery halimars failure at achieving these 
goals. Medical management consisting of 
meicumus acral toilette and attention to 
-gecomesavieg medial disorders will of- 
ten yield resciation; however, a significant 
number of petients will still require surgi- 
cal revision. While insact canal wall proce- 
dures kave reduced tre chronic difficulties 
associated with open cavities, they are 
prone t» failure. Careful assessment of the 
disease prosess and development of a 
surgical appsoach that is both flexible and 
complete wil maximize success in revi- 
sion surgerx. Disease persistence after 
revisicn ghoulit be censidered in the spec- 
trum. ef comillicatiens, even though at 
times 4 is nearly imsossible to avoid. We 
describe thereasons for failure of mastoid 
procedures, Gommen areas of retained 
disease, anc review key concepts of revi- 
sion. 

(Arch. Oltelaryngel Head Neck Surg. 
. 1830, :16:1€ 1022) 
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ion Mastoidectomy 


Harold C. Pilsbury LI, MD, Vincent N. Carrasco, MD 


achieving these goals. The proportion 
of persistent or intermittent draining 
ears after mastoid surgery ranges 
from 3% for canal wall-down pro- 
cedures'? to 18% of intact canal wall 
operations,** depending on the series 
reviewed. Although medical manage- 
ment eonsisting of meticulous aural 
toilette and attention to accompanying 
medical disorders will often yield res- 
olution, a significant number of pa- 
tients will still require surgical revi- 
sion. While intact canal wall proce- 
dures have reduced the chronic 
diffieulties associated with open cavi- 
ties, they are prone to failure. We de- 
scribe the reasons for failure of mas- 
toid procedures, common areas of re- 
tained disease, and review key 
concepts of revision. 


WHY MASTOID PROCEDURES FAIL 


Persistent disease is the most com- 
mon cause of failure after surgical 
treatment of tympanomastoiditis. In 
his classic study on recurrence after 
radical mastoidectomy, Ohrt! found 
this to be the case in 56% of his revi- 
sions, with recurrent cholesteatoma in 
3895. À similar study found recurrent 
cholesteatoma in 41% of canal wall- 
down procedures and in 70% of intact 
canal wall procedures.’ 

Bocca et alt strongly advocate com- 
plete removal of all peripheral mastoid 
air cells. In the normal mastoid, even 
the most distant cell’s integrity as an 
air space ig maintained because of its 
connection via other air cells through- 


out the middle ear and mastoid to th 
eustachian tube and nasopharynx 


Mastoidectomy, when incomplete 
leaves epithelium-lined  periphera 
cells that become isolated by granula 
tion tissue that fills the surgical defect 
These cells eventually lose their gas 
eous component by absorption and be 
come discharging cysts that moiste: 
the cavity. This promotes bacteria 
and mycotic colonization. The cavity 
as it heals, is relined with poorly vas 
cularized tissue that has a limited ca 
pacity to ight infection, allowing fo 
recurrent disease. 

Chronic infection leads to the foi 
mation of thickened mucosa and grar 
ulation tissue. Granulation tissu 
found most frequently in retained cell 
in the tegmen mastoidae and sinodurz 
angle, has beer found to be the mos 
common cause of persistent suppt 
ration.’ | 

The eustachian tube also serves as 
region for failure. It may harbor pe 
itubal celis or serve as a souree of di: 
charging mucosa to reline the midd 
ear and mastoid. More frequently, 
drains on its own and ree oblite 
ation. 


AREAS OF FAILURE 
IN MASTOID CAVITIES 
Careful analysis of mastoid cavitit 
requiring revision reveals a number « 
topographic faults. These faults eith 
represent retained disease or prevel 
self-cleansing. This allows the masto 
bowl to harbor debris, perpetuatit 
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infection. Frequent areas of inade- 
. quate air cell removal include the mas- 
. toid tip, zygomatic arch, and the area 
posterior to the lateral sinus. In this 
. type of cavity, the sinodural angle is 
3 typically poorly defined and the cavity 
. is not well saucerized. Sheehy’ advo- 
. cates formation of a rounded cavity 
rather than the typically envisioned 
- “bean-shaped” cavity in canal wall- 
` down procedures. He does this by the 
careful lowering of the posterior canal 
wall (facial ridge) to the level of the 
. external canal floor or to the level of 
the facial nerve. The excessively high 
facial ridge itself serves as a mechan- 
ical obstruction to self-cleansing with 
accumulation of debris. Its retention 
also serves to isolate the mastoid cav- 
ity from the middle ear, preventing 
adequate aeration. 

The meatus and bony external audi- 
tory canal are also important regions 
related to failure of mastoid proce- 
dures. An inadequate meatus and bony 
canal serve to trap moisture as well as 
debris in the cavity. 


PREOPERATIVE EVALUATION 
FOR REVISION MASTOIDECTOMY 


When faced with a persistent or re- 
current draining ear that has failed 
both medical and operative therapy, 
planning the revision becomes impor- 
tant. This evaluation should include a 
metieulous medical history, careful ex- 
amination of the ear, as well as high- 
resolution computed tomography 
(CT). This enables the otologist to ac- 
cumulate as much information as pos- 
sible to plan the operative approach. 

As part of the medical history, other 
associated pathologic conditions that 

may be contributing to persistent dis- 
ease should be sought. Is there under- 


- lying untreated allergy or sinus dis- 







- ease? Is there autoimmune disease? Is 
‘persistent water exposure playing a 
role? If any of these conditions are 
: “found and can be managed medically, 
¿© this course should be aggressively pur- 
- sued. 

The physieal examination must in- 
- clude careful examination of the ear 
under magnification for topographic 
` deficiencies. Can the ear cleanse itself? 
Are the dimensions of the facial ridge 
- playing a role? In what condition is the 


ud lining tissue of the cavity? Is the eus- 








tachian tube functional, and is it the 
source of the persistent drainage? Is a 
blocked aditus preventing adequate 
ventilation? High-resolution CT pro- 
vides significant information and is 
valuable for assessing both canal wall- 


up and canal wall-down ears. Bony - 


changes as well as soft-tissue densities 
can be detected within the mastoid and 
middle ear with CT. Sometimes the 
best information is not gathered until 
the ear is explored. 

As part of the preoperative evalua- 
tion, the prospect of hearing restora- 
tion or preservation is considered, but 
not at the expense of elimination of 
disease. The final decision about how 
the ear is to be revised should be made 
at surgery. 


TECHNIQUES FOR REVISION 


The objectives of revision are to en- 
sure a safe ear, stop discharge, and re- 
construct hearing if possible. Glass- 
cock’ said that “removal of the poste- 
rior canal wall does not necessarily 
ensure a safe ear." Revision consists of 
removing topographic faults. This is 
accomplished by lowering the facial 
ridge, by meatoplasty, and by obliter- 
ating retained air cells in the mastoid 
tip, zygomatic arch, sinodural angle, 
and posterior to the lateral sinus. The 
role of an adequate meatus and canal 
cannot be overemphasized. An inade- 
quate meatus/canal, as mentioned 
earlier, promotes accumulation of 
moisture and debris, encouraging in- 
fection. Osborne et al? have reported 
good results in reducing drainage and 
promoting cavity healing with meato- 
plasty alone. Typically, a revision pro- 
cedure is more aggressive. Tradition- 
ally, for example, a failed intact canal 
wall mastoidectomy for treatment of 
cholesteatoma has been treated with 
canal wall-down surgery, ereating an 
open cavity. Jackson et al recommend 
that in cases of unresectable disease, 
poor patient compliance for follow-up, 
refusal to undergo a two-stage intact- 
wall operation, and a grossly eroded 
posterior canal wall, canal wall-down 
operations be performed. Schwaber,? 
in his retrospective review of intaet 
canal wall mastoidectomy procedures, 
analyzed a subgroup of patients with 
cholesteatoma. He proposed that revi- 
sion intact canal wall mastoidectomy 
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can serve as an alternative to the for- 
mation of an open cavity. Of the 49 
procedures that had intact canal wall 
mastoidectomy, 15 underwent reex- 
ploration for obvious or suspected dis- 
ease. Of these, 11 had recurrent cho- 
lesteatoma of which 9 were main- 
tained with an intact canal wall. With 
a 22% overall residual and recurrence 
rate, he advocated intact canal wall 
mastoidectomy as a safe alternative 
only in the reliable, uncomplicated pa- 
tient. He also is investigating the idea 
of CT monitoring of patients after in- 
tact canal wall mastoidectomy. This 
philosophy is not universally sup- 
ported, but may provide an alternative 
in selected patients. 

À point worth considering is the in- 
tact canal wall revision mastoidec- 
tomy when poor communieation exists 
between the aditus and the middle ear. 
Traditionally, otologists have pro- 
moted the facial recess technique in 
this circumstance. We have observed 
the recurrence/persistence of mastoid 
disease in the attic after an adequate 
facial recess approach. We have also 
noted that, in many of these situations, 
there is ossicular discontinuity found 
at surgery. Because the normal route 
for mucociliary flow is via the aditus 
from the mastoid to the middle ear, we 
favor removal of the incus and malle- 
olar head as an alternative procedure. 
If considerable granulation tissue ex- 
ists in the attic, we have sometimes 
disarticulated and removed the incus 
and malleolar head even when the os- 
sicular chain is intact. 


PERIOPERATIVE ANTIBIOTIC 
THERAPY 


Antibiotie therapy in the periopera- 
tive period is an area of controversy. 
An obviously infected ear at surgery is 
a source of local wound infection as 
well as distant infection. A revision 
procedure that is radical in nature may 
include areas of potential macroscopic 
or microscopic dural violation. This 
also presents itself as a circumstance 
in which prudent application of peri- 
operative antibiotics would seem ap- 
propriate. 

In a prospective controlled study of 
4000 patients, Jackson” reported no 
statistically significant difference in 
postoperative otologie infection rates 
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with or wither antibiotics. The anti- 
bioties used were first-generation 
alosporirsand exacillin predomi- 
eg gram-positive orga- 
stall in?ection rate of ap- 
wa: present for both 
d nenantibiotic group. 
on of preopera- 
"ging ears, there was a 
por infection rate of approx- 
7.9% for the anti- 
bote id minantiblotie groups, re- 
spectively. LiHholt et al? in their 
study asing -eftazidime periopera- 
tively fer surzieal treatment of chronic 
otitis media, "cund statistically signif- 
icant reduct:óas in pos toperative in- 
fections. Liu and Weu,“ using amino- 
glyeoside play pericillin, measured 
"success" as l-«termüned by graft take 
and improvement in hearing as 67% 
for ihe nonamcibiot.c group and 97% 
for the antibectic group. These studies 
suggest that “he organisms involved 
are more Zhely sram-negative or 
mixed infections amd not successfully 
treated nor prophylaxed by gram-pos- 
itive ecveragealone. 

The micreteology of chronic otitis 
media with :holesteatoma is well de- 
scribed. The 31»ra censists of both aer- 
obic (Pseudomonas aeruginosa and 
Staphylococews aurzus) and anaerobic 
(Bacteroides: : Peptastreptococcus, and 
Peptococcusasecies) species." Kenna 
et al descr bed tke microbiology of 
chronic serevs oticis media without 
cholesteatoraz. They isolated P aeru- 
ginosa in aposoximately two thirds of 
their populstion. Additionally, they 
discovered &iat 65% of their popula- 
tion zieldef multiple organisms. 
Pseulemonasaerwrnnosa and S aureus 
erly found together as iso- 
ney alvocace parenteral anti- 

therapy and vigorous aural 
toilette for &weeks as initial treatment 
chronic serous otitis media. If the 
infeetion wae not eradicated, even af- 
ter the addi-isn of a second antibiotic, 
tympanomaswideccomy was recom- 
mended. Az overzll success rate of 
89% was reoarted using this regimen 
with azloci: in being used most fre- 
quently as & „single agent. Pseudomo- 
nas nerugiscsa, ir this study, had a 
13%. sensitivity to azlocillin. Their 
ndings alse <uggest that any effective 
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gram-negative coverage. The role of 


anaerobes in these infections has not 
been completely elucidated. 

The solution to this controversy, in 
all probability, rests somewhere in the 
middle. How it will be resolved in the 
mind of the clinician will be deter- 
mined by the infective potential of the 
ear, the nature of the intended proce- 
dure, and by weighing the risk of 
potential complications. 

Our approach to the ear that is un- 
responsive to outpatient antibiotic 
therapy, including ciprofloxacin, has 
been admission and intravenous anti- 
pseudomonal antibiotic therapy for 5 
to 7 days followed by the appropriate 
surgical procedure. We found that spe- 
cifically tailoring therapy to the indi- 
vidual patient’s particular pathologie 
condition yields the best results. In 
addition, we found perioperative anti- 
microbial therapy to be effective in the 
prevention of postoperative infections. 


OBLITERATIVE PROCEDURES 


A number of procedures are advo- 
eated for obliteration of mastoid cavi- 
ties as well as reconstruction of the 
posterior bony canal. The concept of 
reducing cavity volume and obliterat- 
ing dead space is a sound traditional 
surgical principle that presides over 
all wound management. Techniques 
such as Mosher's postauricular skin 
flap,? Palva's musculoperiosteal flap,” 
and the use of bone chips? or bone 
pate” have been developed. A variety 
of alloplastie materials, including hy- 
droxyapatite ceramic,? are also under 
investigation. 

Mastoid obliteration following pri- 
mary or revision mastoidectomy re- 
mains an area of constant conflict. The 
idea of attempting to exogenously re- 
fill a cavity that may potentially con- 
tain microscopie foci of infection or 
cholesteatoma and be insulated from 
scrutiny intrinsically is dangerous. 
Despite this, impressive results are 
present in the literature. Solomons 
and Robinson? presented a series of 24 
patients with radical mastoidectomy 
cavities who underwent 31 obliteration 
procedures (two bilateral procedures 
and three repeated procedures). They 
used homograft bone dust mixed with 
povidone iodine and fibrin glue, totally 
obliterating 48% and partially oblit- 
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erating 52% of the cavities. Nineteen 
of the 24 ears were dry, remained 
trouble free, and required only annual 
follow-up (mean follow-up was 33 
months). Three were less than 1 year 
from surgery, with the remaining two 
having intermittent otorrhea; these 
were considered failures. Palva,? us- 
ing his musculoperiosteal flap alone to 
obliterate mastoid cavities, reports à 
3% incidence of draining ears in a se- 
ries of 750 cases followed up for 8 
years. Beales? has written about the 
complications of obliterative proce- 
dures. He presented a series of 880 
obliterative procedures compiled by 
questionnaire from 162 British 
surgeons.” A total of 101 (11%) com- 
plications were reported, with recur- 
rent cholesteatema occurring most 


frequently (24/101). In this group, only _ GER 


one incident of cerebral abscess and 
one incident of meningitis occurred. 
His personal experience was similar. 
His final analysis is one of caution, 
stating that the long-term results 
of obliteration are unsatisfactory, 
mainly because of the inevitable de- 
crease in vascularity of the obliterat- 
ing myoplasty flap and subsequent vul- 
nerability to infection developing 
beneath it. He joins others in recom- 
mending against obliteration in the 
cases of malignant disease, potentially 
recurrent or persistent cholesteatoma, 
intracranial complications, and in- 
complete mastoidectomy with per- 
sistence of infected cells. We believe 
that well-performed mastoidectomies 
should be produced at all times, realiz- 
ing that the size of the cavity has a 
bearing on the desirability of oblitera- 
tion, small cavities being better off left 
alone with large cavities being candi- 
dates for obliteration. 


COMPLICATIONS OF- 
REVISION MASTOIDECTOMY 


The complications that provide the 
most concern are injury to the facial 
nerve, damage to the semicircular ca- 
nals with subsequent hearing loss, ver- 
tigo, violation of the dura, and bleeding 
from the lateral sinus. Avoiding these 
injuries requires strict adherence to 
the basic principles of temporal bone 
surgery. Surgery on the temporal! bone 
must be approached in a stepwise man- 
ner, especially in a multiply revised 
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. ear. Each topographic landmark must. 
be carefully identified, allowing safe 
‘progression to the next goal of the dis- 
‘section. Failure to adhere to this prin- 

ciple increases the risk of complica- 
tion. 


COMMENT 
. Persistent drainage and recurrent 
infeetion after mastoid surgery hall- 
mark failure at achieving the goals of 
elimination of disease and restoration 
of hearing. Incomplete mastoidectomy 
remains the most common cause of 
failure. Retained cells are most fre- 
= quently found in the tegmen and sino- 
dural angle. It is there that retained 
mucosa and granulation tissue con- 
tinue to discharge. Topographic faults 
in the form of a high facial ridge, a 
poorly saucerized cavity, and meatal 
. and canal stenosis isolate portions of 
the ear, preventing adequate aeration, 
 ànd discouraging self-cleansing. Mois- 
ture and debris accumulate in a region 
that has diminished vascularity. Infec- 
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tion ensues and chronicity develops. 

The eustachian tube is often under- 
emphasized for its role in failure. It 
can be dysfunctional and serve as a 
source of diseased mucosa as well as 
discharge on its own. 

When planning revision, a meticu- 
lous history, careful examination, and 
high-resolution CT all provide neces- 
sary information. Medically treatable 
conditions are addressed first, at times 
providing resolution of the disease 
process. 

The role of perioperative antibiotic 
therapy remains an area of contro- 
versy with literature to support both 
arguments. Our personal experience 
has been favorable with adjunctive 
antimicrobial therapy along with sur- 
gical therapy for the persistent or 
chronic draining ear. 

The long-term results of oblitera- 
tion procedures have been variable. 
The concept of replacing or preventing 


the ingrowth of poorly vascularized: 
tissue is sound. However, the specter of 
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disaster from occult infection or recur- 


rent cholesteatoma with intracranial ^ , 


extension, despite their rarity, may | 
loom too large in the individual clini- 
cian's mind to risk the benefits that 


may be derived from an obliterative 


procedure. Further research and eval- 
uation of long-term results of bone 
grafting and ceramic materials re- 
mains to be performed. Our belief is 
that the consequences of recurrence in 
the patients after cholesteatoma are 
too severe to obliterate these cavities. 

Disease persistence after revision 
should be considered in the spectrum 
of complications, even though at times 
it is nearly impossible to avoid. It can 
be reduced by careful assessment of 
the disease process and by developing 
a surgical approach that is both flex- 
ible and complete. Dogmatic adher- 
ence to a single approach for treat- 
ment does not allow for the inevitable 
variation that is encountered in indi- 
vidual patients. 
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7 Sc litary Schwannoma of the 


istcchemical Study of the Cochlear Nerve-Tumor Interface 


Jean F. E. Marquet, MD; Glen E. J. Forton, MD; F. Erwin Offeciers, MD; Liliane L. M. Moeneclaey 


e Given recent centroversy concerning 
hearing preservation surgery of the acous- 
tic neurinoma, an immanohistochemical 
study was undertaken to investigate the 
cochlear nerve-tumor interface. Ten in- 
tact medium-sized acoustic neurinomas 
were studied by means cf classic staining 
procedures and an mmunohistochemical 


technique using monoclonal mouse anti- 


bodies to human neurofilaments. Our ob- 
servations indicate that the cochlear 
nerve is Histologically involved in the tu- 
moral process ir those cases in which 
macroscopically visible adherences be- 
tween the cochlea: nerve and the tumor 


are present. We were net able to discern 


a clear cleavage plane. Six ofthe 10 spec- 
imens showed tumoral iavasion of the co- 
chiear nerve. Several therapeutic atti- 
tudes are discussed in view of these 
observations and reports from the inter- 
national literature. in conclusion, the prin- 
ciple of Bearing preservation surgery is 
rejected in favor of total tumor removal in 
every case in which surgery is indicated. 
(Arch Otolaryngol Head Neck Surg. 
1990;116:1023- 1025) 


pee the increasing number of 
articles dedieated to hearing con- 


< gervation surgery in those with acous- 
tie neurinomas. we imitiated a histo- 
| pathologic study. on the interface be- 
tween the coeniear nerve and the 
| tumor. 


indeed, histopathologic evi- 
dence of cochlear nerve involvement or 
invasio ne is, inc our opinion, a very seri- 
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with unprecedented accuracy. 
-neuro-otologist is therefore offered 


ous argument against hearing conser- 
vation surgery. 

As mentioned by Marquet’ in 1986, 
several points have to be considered 
when discussing acoustic neurinoma 
surgery. Recent advances in medical 
imaging techniques have enabled us to 
visualize very small acoustic tumors 
The 


two options when confronted with a 
newly diagnosed acoustic neurinoma: 
to operate or not to operate. The latter 
attitude is especially indicated in el- 
derly people with slowly growing tu- 
mors, in cases of bilateral acoustic 
neurinomas (as observed in some par- 
ticular patients and more commonly in 
those with neurofibromatosis type II), 
and in patients with a single hearing 
ear. 

Should the surgeon decide not to 
perform surgery, a meticulous follow- 
up stratagem is to be carried out to 
monitor the growth of the tumor. For- 
tunately, gadolinium-pentetic acid 
magnetic enhanced resonance imaging 
allows excellent visualization of small 
intracanalicular tumors. Surgery can 


thus be postponed and whatever may 


be left of useful hearing on the affected 
side can be saved until surgery be- 
comes indicated. 

However, should the surgeon decide 
to operate at once, there are several 
points worth considering: the surgical 
inaccessibility of the fundus of the in- 
ternal auditory meatus by way of the 
suboccipital approach; the biochemical 
alterations that occur in the perilymph 
fluid in the course of tumor develop- 
ment, as demonstrated by Silverstein 
and Schuknecht’; and the vascular le- 
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sions that may be caused either by tu- 
mor growth or during surgery. House 
and Hitselberger? consider these vas- 
eular lesions to be one cf the major 
causes of postoperative deafness de- 
spite the anatomic integrity of the 
cochlear nerve. Also worth consider- 
ing are the histopathologic aspects of 
acoustic neurinomas in relation to the 
cochlear nerve. Although benign, the 
schwannoma, which usually originates 


from the inferior branch of the vesti- . - = 


bular nerve, actually tends to destroy 
adjacent nerves, first by crushing them 


and later by invading them. Invasion | ae 


of the cochlear nerve by the acoustic 
neurinoma has been described by 
Neely and associates, Ylikoski et al,* 
and Forton et al.* Even facial nerve in- 
volvement has been described by 
Luetje et al? Our observations have 
shown that recurrent aeoustic neuri- 
nomas have a mean growth rate of 
4.2 mm/y in every dimension, a fact 
that is frequently overlooked by sev- 
eral authors. These figurés are compa- 
rable with those o? Wazen et al," who 
have found a mean growth rate of 
3.8 mm/y. In this study, we are partic- 


ularly interested in the nerve-tumor . E 


interface, in order to establish any co- 
chlear nerve involvement or invasion. 


MATERIALS AND METHODS * 
We have studied 10 intact medium-sized : 


acoustic neurinomas that have been re- o=o 


moved via the translabyrinthine approach. 
These tumors were removed by the senior 
authors (J.F.E.M. and F.E.C.) en bloc with 
the cochlear nerve, allowing not only the 
identification of all the nervous structures 
involved but also thesserial sectioning of the 
specimens. In all 10 cases, macroscopically 
visible adherences between the cochlear 
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Fig 1.—The nerve-tumor interface (Masson trichrome stain, 
X166). Note the close relationship that exists between the 
cochlear nerve and the tumor. A cleavage plane cannot be iden- 
tified. 





Fig 2.—Detail of the nerve-tumor interface (Masson trichrome 
stain, X646). The tumor mass is stained green, which is partly 
due to the large amounts of collagen that are present. Note the 
red myelin sheaths (arrows), surrounded by green streaks of 
perineural connective tissue, and note the absence of a clear 
cleavage plane between the nerve and the neurinoma. 


Fig 3.— The nerve-tumor interface (Verhoeff's stain, X66). The 
tumor mass is stained ocherous, clearly showing red streaks of 
collagen. The perineural connective tissue is stained red as well 
and the myelin sheaths show an unspecific gray. 


TUMOR 
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Fig 4.—Detail of the nerve-tumor interface (Verhoeff's stain, 
X646). Note again the absence of a cleavage plane. Note that 
the nerve-tumor interface is composed of tumor matrix and poorly 
organized whirling bands of collagen as well as nerve fibers. 


TUMOR 


Fig 5.—An immunohistochemically treated sectio (Dakopatts 
M762, Z109, and P850) featuring the cochlear nerve (X166). 
The axons are stained brown, indicating the presence of neuro- 
filaments. Nuclei are stained purplish blue. 


Fig 6.— Detail of the nerve-tumor interface (peroxidase-antiper- 
oxidase method with antibodies to human neurofilaments [Dako- 
patts M762, Z109, and P850]) (X646). Note the oresence of 
cochlear nerve fibers (arrows) past the assumed nerve-tumor 
interface. These nerve fibers are surrounded by the polymor- 
phous nuclei of the proliferating cell population, indicating inva- 
sion of the cochlear nerve by the tumor. 
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and the tumor were present. 
cimens were fixed in a buffered 
dehyde solution and embedded in 
'affin. Subsequently, they were cut on a 
derotome (Leitz) in 6-um-taick sections. 
These were mounted on slices precoated 
with poly-L-lysine. 
Three different staining precedures were 
|. performed. First, Masson's trichrome stain 
| was applied, because it is a quick and easy 
routine stain and because it stains myelin 
red, which is a useful charasteristic. Sec- 
ond, Verhoeff’s elastin stain was applied, 
because it yields a clear pictare, rich with 
contrasts: the characteristic streaks of col- 
| .. lagen, which are colored red are readily 
^. identifiable in the tumor mass, which is 
— gtained ocherous. The nerve fibers, how- 
ever, are not particularly stained. Only 
perineural connective tissue is colored red 
by this method. Thus, any cor nective tissue 
septum that might exist becween the co- 
chlear nerve and the tumor should be visu- 
alized in this manner. Last, we devised an 
immunohistochemical protocol using mon- 
oclonal mouse antibodies to numan neuro- 
filament protein (2F11) (Daxopatts M762) 
as primary antibodies, rabbit immunoglob- 
ulins io mouse immunoglooulins (Dako- 
patts 2109) as secondary aatibodies, and 
peroxidase-antiperoxidase monoclonal 
mouse antibody complexes (Dakopatts 
P850). A 3,3-diaminobenzidine tetrahydro- 
chloride solution was used as chromogenic 
agent. Thus, any present bundle of nerve fi- 
bers was stained brown. A discrete Harris’ 
hematoxylin stain was used as counter- 
stain. The details of our staining methods 
are discussed ita previous article. 


-RESULTS 


Rather than searching for tumoral 
cells inyading the cochlear nerve, we 
decided to look for eoch.ear nerve fi- 
bers past the nerve-tumor interface 
and to seareh for connective tissue 
. structures separating zhe cochlear 

. nervefrom the tumor. In none of the 10 
specimens were we able to discern any 
well-defined connective tissue struc- 
©. ture separating the cochlear nerve 
=<. from the tumor, let alore a true sep- 

` tum. There appeared to be only loose 

and ill-oriented streaks cf collagen be- 
tween them (Figs 1 through 4). 

.. The -ámmunohistochemical tech- 
v nique, however, revealed the presence 
^ of cochlear nerve fibers beyond the 

 merve-tumor interface ir. six of the 10 
specimens. The axons were surrounded 
by tumoral and normal Schwann cells 
(Figs 5 and 6). Converse.y, some spec- 
imens showed penetration of tumoral 













tissue between the cochlear nerve fi- 
bers (Fig 6). 


CONCLUSIONS 


Our findings indicate that tumor in- 
vasion of the cochlear nerve is to be 
expected in those cases where adher- 
ences between the cochlear nerve and 
the tumor are present. So-called sharp 
dissection is, in our opinion, not indi- 
cated in these cases, since tumoral tis- 
sue will inevitably be left behind; even- 
tually this could lead to tumor recur- 
rence. 

It is our firm conviction that total 
tumor removal is of the utmost impor- 
tance and should remain the primary 
goal of acoustic neurinoma surgery, 
even when this implies removal of the 
cochlear nerve, and in certain cases of 
the facial nerve as well. Doing this, we 
have observed only two cases of tumor 
recurrence in 150 patients operated on 
between 1974 and 1988. In both pa- 
tients tumoral tissue had to be left be- 
hind for vital reasons. 

Our observations indicate that there 
is no correlation whatsoever between 
tumor size and the degree of hear- 
ing loss, nor between tumor size and 
tumoral invasion of the cochlear 
nerve. Total deafness has been ob- 
served even with small intracanalicu- 
lar tumors. 

As for the quality of the hearing one 
would attempt to save, it may be rele- 
vant to consider that 95% of all pa- 
tients having an acoustic neurinoma 
already have poor hearing on the af- 
fected side when their tumor is first 
diagnosed." If good hearing is present 
on the contralateral side, is it really 
worth saving nonserviceable hearing 
and taking the risk of tumor recur- 
rence? On the other hand, if a very 
small tumor should be found in a 
patient with excellent bilateral hear- 
ing, we are convinced that this partic- 
ular patient would be far better off if 
surgery could be postponed and metic- 
ulous follow-up could be carried out. 

In conclusion, given the advances 
that have been made in the field of 
medical imaging techniques, we be- 
lieve that the indications for acoustic 
neurinoma surgery may need some re- 
consideration. Indeed, we advocate 
that total tumor removal be carried 
out whenever the decision is taken to 
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operate on an acoustic neurinoma. If, - 

for any reason whatsoever, the hear- 
ing must be preserved, an expectant. 
attitude is recommended. Hence, in 
our opinion, there is no place for hear- 
ing preservation surgery. 
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Editorial Footnote 


The authors report their findings on 10 
tumor specimens that included tumor and - 
cochlear nerve. They found evidence that 
the tumor is intimately connected with 
nerve, rendering ineffective those proce- 
dures designed to remove tumor and pre- 
serve the integrity of the nerve. The authors 
conelude that preservation of hearing can- 
not and should not be realistic goals in most 
patients, but they fall short of providing the 
final answer. We need to know the incidence 
of tumor recurrence in patients who have 
had tumor removal with preservation of 
hearing. | | 

Byron J. BAILEY, MD 
Chief Editor 
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Preoperative and Postoperative Auditory 
Brain-Stem Response Results for Patients 
With Eighth-Nerve Tumors 


| v Christopher D. Bauch, PhD; Wayne O. Olsen, PhD; Stephen G. Harner, MD 





$5 09 Preoperative and postoperative audi- 
tory brain-stem response results and audi- 
|^. elogic data were reviewed for seven pa- 
|o tients whose hearing was preserved after 
|... eighth-nerve tumor surgery. Auditory 
~ brain-stem response absolute latencies (I, 
-ii and V) and interpeak intervals (i-i, IH- 
J| V, and kV) were identified more often 
|... Postoperatively than preoperatively. Even 
«|j though postoperative absolute latencies 
~ were usually abnormal, the interpeak in- 
-~ tervals were usually normal following sur- 
gery. Postoperative hearing sensitivity 
was unchanged or slightly poorer for five 

of the seven patients, but postoperative 

|. Speech discrimination was the same or 
better for six of the seven patients. All 
‘three patients having acoustic reflex test- 
ing showed improvement postoperatively. 
=i: {Arch Otolaryngol Head Neck Surg. 
us 1990:116:1026-1029) 





















r Yhe auditory brain-stem response 
 (ABR) evaluation has many im- 
portant and well-known applications, 
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one of which is its use in the otoneuro- 
logic assessment of eighth-nerve and 
brain-stem pathway function for pa- 
tients having eighth-nerve tumors. Al- 
though numerous reports have de- 
scribed the value of intraoperative 
monitoring during eighth-nerve tumor 
surgery, few reports discuss detailed 
postoperative ABR results. In one re- 
cent study, Schramm et al! reported 
preoperative, intraoperative, and post- 
operative audiometric and ABR re- 
sults for patients having eighth-nerve 
tumor, neurovascular decompression, 
basilar artery aneurysm, and arterio- 
venous malformation. Although they 
described general trends of the ABR 
components during these various 
stages of testing, they were nonspecific 
in terms of absolute latencies, inter- 
peak intervals, audiometrie configura- 
tion, and other audiologie results. 
Kanzaki et al? also compared preoper- 
ative and postoperative audiologic and 
ABR results for patients with eighth- 
nerve tumors, but specific latencies or 
interpeak intervals were not dis- 
eussed. 

The dearth of information about 
postoperative ABR results can be at- 
tributed, at least in part; to the high 
incidence of patients for whom ser- 
viceable hearing is not preserved fol- 
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lowing eighth-nerve tumor surgery. 
Reports in the literature suggest hear- 
ing preservation rates as high as 
47% > However, one must carefully 
analyze the study groups, since selec- 
tion regarding tumor size, tumor his- 
topathologic findings, preoperative 
hearing levels, surgical approach, ete, 
markedly influences the results. Re- 
gardless of these variables, the poten- 
tial for obtaining reliable ABR results 
postoperatively is usually limited by 
the hearing status. 

Because of the sensitivity of ABR 
testing to eighth-nerve lesions, we 
were interested in comparing ABR re- 
sults for patients whose hearing was 
preserved after surgery. In this report, 
we present preoperative and postoper- 
ative audiologic and ABR results for 
seven patients whose hearing sensitiv- 
ity was preserved following removal of 
eighth-nerve tumors. i 


PATIENTS AND METHODS 


All seven patients (three men and four 
women), aged 38 to 58 years, underwent 
surgery for removal of acoustic neurilem- 
oma between 1983 and 1990. One patient 
was examined 1 week postoperatively, four 
patients were examined between 4 and 5 
months following surgery, one patient was 
tested 20 months postoperatively, and one 
patient was examined 74 months postoper- 
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atively. All piles were operated on using 
“the re rotg id Moped Thisi is the rou- 


ís scribed previossly. n 
© ABR 


refaction eiicks presented 

at 85 nHLat& relatively slow rep- 
n etition rate 5 (105 0 11 per second). Filter set- 
tings were 100 or 159 Hz E aA and 
3000 Hz low- -pass. At least 2000 sweeps were 
summed and responses replicated for each 

.  .patier a Active. eleetredes were placed at 
4 the vertex or high forehead and referenced 
S; e ipsilateral 3Hastoic or ear canal elec- 
E trodes. Contralateral mastoid or ear canal 








Table 1.— Gerder, Age, Tumor Size, and intraoperative Monitoring Results * 


electrodes served as grounds. After each 
ear was evaluated, waves I, III, and V were 
identified when possible, and the various 
interpeak intervals determined (I-II, HI- 
V, and I-V). 


Audiologic Data 


Preoperative and postoperative air, bone, 
and speech tests (speech reception thresh- 
old and discrimination) were administered 
to each patient. Speech discrimination 
scores were obtained via W-22 word lists at 
25 and 40 dB sensation level for most 
patients. Acoustie reflex threshold and re- 
flex decay testing were completed for Six 
patients preoperatively but for only three 
patients postoperatively. 



































intraoperative Monitoring 
Wave V latency increased after exposure; eighth nerve 


Wave V disappeared with cerebellar retraction; wave i lost dur- 
ing tumor removal but returned by end of surgery 


Wave V disappeared and wave | gradually tost during intra- 
canalicular resection; wave V reappeared before closing 


DNT: surgery done before monitoring program 
Wave V gradually became delayed; returned to baseline at end 


Patient No./ Tumor 
Sex/Age, y Site, cm 
t;F/58 1.0 
See eR ae remained stable 
2/MT43 2.0 Unreliable ABR 
gripo 1.5 
AIFIBO E 10 
B/M/AT - 0.8 
6/M/38 2.5 
n of surgery 
TITi3B 1.0 


Wave | remained throughout procedure 


VABH indicates auditory brain-stem response; DNT, did not test. 


Pure-Tone Thresholds, dB 


A LNA € ERO OD 


premitur eaaet rotes Prat iretur inne HM 





Table 2.—Preoperative and Postoperative Audiometric Results " 


RESULTS 
Table 1 gives the age, sex, tumor size, 
and intraoperative monitoring results 


for these patients. Tumor size ranged 
from 0.8 cm to 2.5 em. Al Ithough intra- 
operative monitoring js not a mi 
emphasis in this report, four o he six — 
patients who were moritored had. an 
identifiable wave V before surgery. 
Only patient 5 was not monitored be- 
cause surgery was doae before the 
monitoring program was established. 


Wave V was a useful intraoperative 











indicator of brain-stem function for — 


three patients (1, 4, and 6) but disap- 
peared with cerebellar retraction (pa- 
tient 3) or was not observable ai all for 
two patients (2 and 7). Wave I was 
present at the end of surgery for two 


patients (3 and 7) but was lost during D 


tumor removal for patient 4. | 

Preoperative and postoperative — 
pure-tone thresholds, speech reception — 
thresholds, speech ` discrimination C 
scores, and acoustie reflex thresholds- 


and reflex decay resultsarereportedin 


Table 2. In general, postoperative s 
hearing sensitivity was essentially un- 


changed or slightly poorer compared : E 


with preoperative results for five of the 


seven patients. For patients 4 and 5, CO 








Acoustic Reflex 
Threshold, dBHL f 





“Speech. 
Discrimination 96 


Patient No. 280 500 1000 2000 3000 4000 8000 500 1000 

1 ; | 
‘Preoperative 1918 30 60 65 70 65 100 (10) 105 (5) 
Postoperative 26 30 35 80 65 75 65 DNT DNT 

2 
Preoperative LAN 16 20 15 30 75 80 DNT DNT 
Postoperative 19 25 35 20 45 65 75 DNT DNT 
3 
Preoperative Ææ 30 40 55 50 45 40 NR NA 
l Postoperative 4 30 35 40 45 85 NR DNT DNT 
oe Preoperative T5 5 20 55 40 55 70 J 100 (10+) NR 
Postoperative 19 18 20 35 45 50 55 90 (10+) 95 (10+) 
| ` Preoperative 6 20 20 75 75 70 80 105(DNT) NR 
Postoperative 5 15 10 20 105 100 NR 90 (3) 110 (DNT) 
6: " 

‘Preoperative 5 5 10 5 25 20 15 85 (10+) 90 (10+) 
Postoperative Qo 15 30 25 40 40 35 ONT DNT 
Preoperative 5 10 15 10 10 25 40 NR NR 
Postoperative 10 40 25 20 25 40 50 100(10+) 100 (104) 


testo 





y expressed in seconds. 
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* Pure-tone thresholds and acoustic reflex decay are given per 250- to 8000-Hz and 500- 


pmeimaanareniisodios sat eee HP titi 


SRT, 
2000 4000 dB  25dBS3L  404dBSL 
NR NR 20 64 <76 
DNT ONT 35 BO. 72 
DNT DONT 15 DNT 84 
DNT DNT 25 DNT 96 
NR NR 40 64 .92 
DNT DNT 40 42 -72 
NR NR 30 12 08 
95 95 15 72 68 
NR NR 28 48 .36 
NR NR 15 80 92 
90 NR 6 DNT 100 
DNT DNT 20 DNT 96 
NR NR 10 DNT 400 
110 NR 15 DNT 96 


to 4000-Hz stimulus, respectively. NR indicates no response; ONT, did not 
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Fig 1.—Absolute laten- 
cies of auditory brain- 
Stem responses in seven 
patients with eighth- 
nerve tumors. Italicized 
numerals indicate, by 
patient, preoperative re- 
] Sults; plain numerals, 
8 Postoperative results; 
and Cl, confidence inter- 
val. 






















Latency, ms 



















R 
a 
LMS 





dl | B - «o 


t Through 7 = Preoperative 
1 Through 7 = Postoperative 















Fig 2.—Interpeak inter- 
vals of auditory brain- 
Stem responses in seven 
patients with eighth- 
nerve tumors. Italicized 
numerals indicate, by 
patient, preoperative re- 
sults; plain numerals, 
. postoperative results; 
and Cl, confidence inter- 
Latency, ms val. 













Table 3. —Preoperative and Postoperative Absolute Latencies and interpeak Intervals 
(ms) for Seven Patients " 






Patient No. | tV 














1 






Preoperative 1.72 4.64 9.36 B 2.92 — E 172. 4.64 
. Postoperative 1.90 4.38 6.28 — 2.48 1.90 4.38 








2 


MITTITUR Fri RA TE h anna Bb A a et re a ky Prerana nananman ien trate emnt an inna e Ra ye 


Postoperative 


Vae Metri I etre nmn 







Preoperative ; CNE CNE CNE 
"E ERA AM SN. 
Postoperative 


RAI erri eH vr 












Preoperative : 2 : 2: CNE CNE 
Postoperative 


err Rat n eir re err tel eA ely Nr a grata MATCH 





Preoperative : CNE .CNE CNE 
Postoperative - 








Preoperative 


PET MEME NM CM c MA MINES UA KENNEN Euri NEN 


MITTIT HIP MPH e tte eee nn Prem en Ay B rrr n 











Preoperative 7 CNE CNE 
Postoperative 2.18 5.30 NR 3.12 CNE CNE 
* NR. indicates no response; CNE, could not evaluate. 
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the postoperative hearing sensitivity 
improved at 2000 Hz by 20 and 55 dB, 
respectively, but for patient 5 thresh- 
old sensitivity above 2000 Hz also de- 
creased substantially after surgery. 
Postoperative speech discrimination 
Scores were unchanged or better for six 
of the seven patients. All three pa- 
tients having both preoperative and 
postoperative acoustic reflex testing 
(patients 4, 5, and 7) showed postoper- 
ative improvement in reflex thresholds 
and reflex decay results. 

Figures 1 and 2 and Table 3 give the 
preoperative and postoperative abso- 
lute latencies and interpeak intervals 
for these seven patients. The absence 
of a patient number in Figs 1 and 2 in- 
dicates no response. The 95% confi- 
dence intervals (CIs; based on our nor- 
mative data) for each wave's absolute 
latency and for each interval's lateney 
are depicted by the darkly shaded ar- 
eas in Figs 1 and 2. 

Figure 1 indicates that only 11 of the 
21 possible waves for these seven pa- 
tients were found preoperatively, 
whereas 19 of the 21 waves were ob- 
served postoperatively. Of the 19 post- 
operative waves that were identified, 
only four had normal latencies based 
on our 9576 CI. Wave I latency de- 
creased for patient 4 and readable 
ABR waveforms were obtained for pa- 
tient 5 following tumor removal, These 
patients also revealed improved 
threshold sensitivity at 2000 Hz, im- 
provement in acoustic reflex re- 
sponses, and better speech discrimina- 
tion postoperatively. However, along 
with some decrease in high-frequency 
hearing sensitivity, wave I latency in- 
creased for patients 1, 2, 6, and 7. 
Waves I and V were obtained postop- 
eratively for six of the seven patients, 
and wave III was noted for all seven 
patients postoperatively. 

Figure 2 indicates that only seven of 
the 21 possible interpeak intervals 
could be determined preoperatively, 
compared with 17 of 21 postopera- 
tively. Three of seven interpeak inter- 
vals were within our 9595 CI preoper- 
atively, 12 of 17 postoperatively. In all 
cases where interpeak intervals could 
be compared preoperatively and post- 
operatively (patients 1, 2, and 6), the 
postoperative values either returned 
to normal or became shorter (better) 
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than preoperative results. When inter- 
peak intervals could be determined, 
they were within our 95% CI for the 
- TV interval, as would be expected. 
- The LEI or I-V interpeak intervals 
— were considered to be within our nor- 








mal lim:ts for patients 1, 2, and 4, ab- 
norma for patients 5 and 6. 


COMMENT 


Pri operative and postoperative 
ABR results for patients having 





surgery were not reported. Data from 
the seven patients reported herein re- 
vealed :hat more components of the 
ABR waveform were observed postop- 
eratively than preoperatively, ie, there 
was an improvement in the ABR trac- 
ings following surgery. The general 
findings of Kanzaki et aP were similar 
to those reported herein. The overall 
patterm of improved postoperative re- 
sponses presumablyrefleets successful 
reduction of pressure on the eighth 
nerve.aud the return of more synchro- 
nous neural discharges. 

The acoustic reflex results for three 
patients tested both preoperatively 














and postoperatively showed improve- 
ment for both reflex threshold and de- 
cay following surgery. These results 
differ somewhat from the postopera- 
tive reflex results of Kanzaki et al 
who reported far fewer postoperative 
reflexes. However, Kanzaki et al did 
not report that reflex decay was less 
common  postoperatively. As also 
noted by Kanzaki et al, speech discrim- 
ination improved in those instances 


where threshold sensitivity improved 


postoperatively. 

These observations demonstrate, we 
believe, the sensitivity of ABR testing 
to subtle differences in eighth-nerve 
and brain-stem pathway function. 
Even though hearing sensitivity gen- 
erally was not improved and speech 
discrimination scores only rarely were 
better following removal of the eighth- 
nerve tumors for these seven patients, 
each of them revealed improved wave- 
form structure in their postoperative 
ABR tracings. It would appear that 
eliminating the excess pressure ex- 
erted by the tumor on the eighth nerve 
allowed for more synchronous trans- 
mission of neural discharges through- 
out the acoustic nerve fibers en route to 
the brain stem. This greater syn- 
chrony was demonstrated by ABR 
testing but not by routine pure-tone 
and speech audiometry. 
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p @ if entrapment is a critical factor in 

=< pathogenesis, the lower incidence of 

Bell's palsy in children compared with 

adults may have an anatomical basis. His- 

tologic sections of 20 temporal bones 

from children younger than 2 years were 

examined to determine the diameter of the 

facial nerve and fallopian canal at the 

meatal foramen and in the labyrinthine 

segment. No statistically significant differ- 

ence in the nerve/ canal ratios in these ar- 

eas was found. Comparisons were made 

— With similar data from 10 adult temporal 

... bones. The nerve/canal ratios in the laby- 

<- rinthine portion were similar in both age 

: groups; however, the ratio at the meatai 

|^ foramen was significantly smaller in chil- 

_ dren. This may be due, in part, to growth of 

the vertical crest, which was found to 

_. increase considerably in length and width 

= by adulthood. These results suggest that 

- the facial nerve is not as tightly contained 

(2 atthe meatal foramen in children and pro- 

. . Vides a possible explanation for the rela- 

> tive infrequency of Bell's palsy in this age 
- group. 

- (Arch Otolaryngol Head Neck Surg. 

:1990;116: 1030-1035) 
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I: is well recognized that Bell's palsy 
occurs considerably less  fre- 
quently in children than it does in 
adults. In a study of the natural his- 
tory of Bell’s palsy, Peitersen! found 
that children younger than 15 years 
accounted for only 8% of 1011 cases of 
Bell's palsy encountered during a 15- 
year period; a dramatic increase in in- 
cidence occurred between the ages of 
15 and 29 and 30 and 44 years.' No ex- 
planation for the low incidence in 
childhood or for the abrupt rise in in- 
cidence in adolescence and adulthood 
has been found. If entrapment plays a 
role in the pathogenesis of the disease, 
it is possible that anatomical differ- 
ences in the temporal bone may ac- 
count for these observations. 
According to the entrapment the- 
ory, if swelling of the facial nerve oc- 
curs, it ean become entrapped at the 
narrowest region in its rigid bony ca- 
nal, with subsequent facial paraly- 
sis.” In adult temporal bones, it has 
been described that the facial nerve fi- 
bers typically “bottleneck” into the 
fallopian canal at the meatal foramen, 
which is the narrowest portion of the 
canal. In fact, it has been demon- 
strated that the facial nerve and fallo- 
pian canal are of equal diameter at the 
meatal foramen, the only point in the 
course of the facial nerve where this is 
the case. If nerve entrapment is re- 
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sponsible for the development of Bell’s 
palsy, the site of entrapment would 
therefore occur at the meatal foramen. 

Clinically, many data exist to sup- 
port the entrapment theory. During 
surgical decompression of the facial 
nerve in patients with Bell’s palsy, 
intraoperative evoked electromyo- 
graphic data have demonstrated a 
nerve conduction block beginning just 
distal to the meatal foramen in 94% of 
cases. Proximally, the nerve appears 
erythematous and edematous, find- 
ings consistent with obstruction of the 
meatal foramen.’ Involvement of the 
greater superficial petrosal nerve in 
most patients with Bell's palsy further 
supports the presence of obstruction at 
this site; in Peitersen’s: study, 65% of 
patients exhibited clinical involve- 
ment of the greater superficial petro- 
sal nerve, and 100% of patients showed 
histologic evidence of involvement in 
the study by Fisch and Felix.’ Facial 
nerve fibers funnel into the fallopian 
canal without the protective epineu- 
rium and perineurium that exist distal 
to the geniculate ganglion, theoreti- 
cally making the nerve most vulnera- 
ble to entrapment at the meatal 
foramen.’ In view of these data, we 
hypothesized that a plausible explana- 


tion for the relative rarity of Bell's 


palsy in children might be found 
through an anatomical Study of the 
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facial nerve and fallopian canal, spe- 
cifically concentrating on the region of 
the meatal foramen and labyrinthine 
segment. 


METHODS | 


Twenty temperal benes from children 
younger than 2 years ard 10 adult temporal 
bones were selected from the temporal bone 
collection at our institation. Inclusion cri- 
teria were adequate visualization of both 
the meatal foramen ard labyrinthine seg- 
ment of the facial nerve and absence of 
temporal bone disease (as ascertained from 
the clinical history). Of the pediatric tem- 
poral bones, 12 specimens were from boys 
and 8 were from girls. The mean age of the 
children at the time the specimens were 
obtained was 4.5montts (range, 1 day to 22 
months). Of the adult bones, 7 were from 
men and 3 were from womer. The mean age 
of the adults was 58 years trange, 18 to 84 
years). 

After specimens were removed at au- 
topsy, they were fixed na solution of 10% 
formaldehyde and 5% trichloroacetic acid, 
decalcified, and embedc ed ir celloidin. Hor- 
izontal sections were obtained every 20 um, 
and every 10th section was preserved and 
stained with hematoxylin-eosin. Data were 
obtained from one or more sections of each 
temporal bone that eleariy showed the 
meatal foramen and labyrinthine segment. 
From projected images of tne bones, facial 
nerve and canal diameters were measured 
at the meatal foramen and in the labyrin- 
thine segment. Measurements were veri- 
fied for accuracy using a microscope with a 
micrometer (Figs 1 and 2). 

The ratio of the facial nerve diameter to 
that of the fallopian canal at the meatal fo- 
ramen and in the labyrinthime segment was 
calculated for each pediatric temporal 
bone. The means and SDs of both sets of 
ratios were determined. Using Student's t 
test, ratios were comoared, and levels of 
significance were determined. 

For the adult temporal bcnes, the ratio of 
the facial nerve diame:zer to that of the fal- 
lopian canal was determined at the meatal 
foramen and in the labyrinthine segment, 
and these ratiosswere compared. The nerve/ 
canal ratios from the pediatric specimens 
were compared with tne corresponding ra- 
tios calculated for aduit bones. Again, Stu- 
dent's t test was used All tests used were 
two-tailed. — 


| RESULTS | 


Table 1 lists the absclute values of 
the diameters of the facial nerve and 
fallopian canal at the meatal foramen 
and in the labyrinthine segment as 


Kedia as 
(0 uma baie 





Fig 1.— Pediatric temporal bone showing the meatal foramen (large arrowheads) and the labyrin- 
thine segment (small arrowheads) of the fallopian canal. 





Fig 2.— Adult temporal bone showing the meatal foramen (large arrowheads) and the labyrinthine 
segment (small arrowheads) of the fallopian canal. 


well as the calculated nerve/canal ra- 
tios for the pediatric temporal bones. 
Table 1 also shows the means and SDs 
of each of these sets of data. The mean 
(+ SD) facial nerve diameter at the 
meatal foramen was 0.50 + 0.12 mm, 
the mean fallopian canal diameter in 
that region was 0.63 + 0.10 mm, and 
the mean nerve/canal ratio was 
0.79 + 0.10. In the labyrinthine seg- 
ment of the fallopian canal, the mean 
diameter of the nerve was 0.56 + 0.09 
mm, the mean diameter of the fallo- 
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pian canal was 0.68 + 0.07 mm, and 
the mean nerve/canal ratio was 
0.81 + 0.08. No significant differences 
were noted in these data. 

Table 2 contains the absolute and 
mean values of the facial nerve and 
canal diameters as well as the nerve/ 
canal ratios calculated for the adult 
temporal bones. The diameters of the 
facial nerve and fallopian canal at the 
meatal foramen were 9.66 + 0.05 mm 
and 0.665 + 0.05 mm, respectively, 
with a nerve/canal ratio of 0.99 + 0.02. 
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Table 1.—Diameters of the Facial Nerve and the Fallopian Canal and the Nerve / Canal 
Ratios in Pediatric Temporal Bones* 







Meatal Foramen Labyrinthine Segment 



























Bone Nerve Canal Ratio Nerve Canal Ratio 
1 0.88 0.51 0.75 0.47 0.61 0.77 
2 0.43 0.71 0.61 0.50 0.71 0.70 
3 0.47 0.68 — 0.69 0.60 0.78 0.74 
4 0.61 0.69 0.88 l _ E 
5 0.61 0.69 0.88 0.61 0.77 0.79 
6 0.77 0.77 100 — 073 077 0.94 
7 0.65 0.77 0.84 061 0.70 0.87 
8 0.77 0.85 091 Vd id 
9 D e o BT 0.69 0.88 

10 0.46 0.69 0.67 0.46 0.69 067 
11 042 0.58 0.73 0.54 0.69 0.67 
12 0.46 0.58 0.79 0.54 0.69 0.78 














SEN — T 0.69 0.77 0.90 
ne aa ms ashen ae 
14 0.50 Q. 0.82 rada pia TE 
15 0.50 0.68 0.73 0.50 0.68 0.73 
MÀ ea OO 


0.54 






0.46 











0.65 0.71 0.46 0.61 0.75 
Mean (SD)  0.50(0.12) 0.63 (0.10) 0.79(0.10) 0.56 (0.09) 0.68 (0.07) 0.81 (0.08) 








* The values for facial nerves and fallopian canals represent diameters in millimeters. 












Table 2.—Diameters of the Facial Nerve and the Fallopian Canal and the Nerve / Cana! 


Ratios in Adult Temporal Bones * 











Meatal Foramen Labyrinthine Segment 







































Bone Nerve Canal Ratio Nerve Canal Ratio 
1 0.64 0.64 1.00 0.75 0.93 0.81 

2 0.61 061 100 ^ 0.86 1.07 0.80 

3 0.71 0.73 0.97 0.71 0.92 0.78 

4 078 0.73 1.00 0.79 1.00 0.79 

5 0.64 0.67 0.95 0.69 0.86 0.80 

6 0.71 0.71 100 079 0.93 0.85 

7 0.61 063 097 0.76 0.90 0.84 

8 0.59 0.59 1.00 0.64 0.79 0.81 

9 0.64 0.69 0.98 0.72 0.89 |. Q.81 
10 0.69 0.69 1.00 0.87 1.05 0.83 

Mean (SD) 0.66 (0.05) 0.665 (0.05) 0.99 (0.02) 0.76 (007) 093 (0.09) 0.81 (0.02) 





* The values for facial nerves and fallopian canals represent diameters in millimeters. 


Table 3. — Pediatric and Adult Temporal Bone Data Comparison 












Mean Nerve / Canal Ratio | Mean Nerve/ Canal Ratio 









ON at Meatal Foramen at Labyrinthine Segment P 
- Pediatric bones 0.79 0.81 41 
* Adult bones 0.99 0.81 <.001 


|» «.001 
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In the labyrinthine segment, the mean 
diameters of the facial nerve and fal- 
lopian canal were 0.76 + 0.07 mm and 
0.93 + 0.08 mm, respectively, with a 
ratio of 0.81 + 0.02. 

Table 3 shows the mean nerve/canal 
ratios and significance levels when 
these ratios are compared. No signifi- 
cant difference between the nerve/ca- 
nal ratios at the meatal foramen and 
the labyrinthine segment was found in 
the pediatric specimens. Incontrast, in 
the adult specimens, the nerve/canal 
ratio at the meatal foramen was sig- 
nificantly larger than that in the lab- 
yrinthine segment (P <.001). Compar- 
ison of the pediatric and adult tempo- 
ral bone data revealed no statistically 
significant difference between the 
nerve/canal ratios in the labyrinthine 
segments; however, at the meatal fo- 
ramen, the nerve/canal ratio in the 
pediatric bones was significantly 
smaller than that in the adult bones 
(P < .001). 

Because we could not obtain the di- 
mensions for both the meatal foramen 
and the labyrinthine segment in some 
pediatric specimens (bones 4, 8, 9, 13, 
14, 17, and 19), we performed a sepa- 
rate statistical analysis after these 
specimens had been deleted from the 
data base. This analysis yielded results 
similar to those obtained when al] data 
were included in the calculations. We 
also compared our adult temporal bone 
data to those of Fisch and Felix’ and 
found no statistically significant dif- 
ference between the nerve/canal ra- 
tios either at the meatal foramen or in 
the labyrinthine segment (Table 4). 

We pursued this observation by next 
comparing the anatomy of the vertical 
crest in children and adults. The verti- 
cal crest is located at the origin of the 
meatal fundus where it partitions the 
facial nerve from the superior vestib- 
ular nerve.’ As the temporal bone 
grows, so does the vertical crest. It is 
possible that changes in the dimen- 
sions and orientation of the crest cause 
clinically significant anatomical dif- 
ferences at the meatal foramen. We 
therefore studied how the size and 
spatial relationship of the vertical 
crest change with age to establish 
whether these changes result in the 
tighter containment of the facial nerve 
at the meatal foramen in adults. 
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METHODS II 


Twenty temporal bones from children 
younger than 2 years and 20 adult temporal 
bones were chosen from the temporal bone 
collection for analysis. Again, we selected 
only specimens without evidence of tempo- 
ral bore disease but with eomplete visual- 
ization-of the vertical crest in at least one 
histologic plane. Of the pediatrie bones, 8 
were from girls and 12 were from boys; the 
mean age of the children was 4.5 months 
(range, 1 day to 22 months). Of the adult 
temporal bones, 5 were from women and 15 
werefrom men. The mean age of the adults 
was 5996 years (range, 18 to 84 years). All 
specimens were prepared and sectioned as 
described above. 

Data were obtained from sections that 
most elearly demonstrated the vertical 
crest and fallopian canal. From projected 
images of the bones, the height, the width 
at the base, and the width at two thirds of 
the height of the vertical erest were mea- 
sured, as was the angle subtended between 
the vertical crest and a line parallel to the 
fallopian canal. Measurements were veri- 
fied for accuracy using a microscope with a 
micrometer. The width was measured at 
two thirds of the height of the vertical crest 
rather than at the tip, because variability of 
tip configuration made measurements at 
that paint inaccurate (Figs 3 and 4). 

The means and SDs were calculated for 
each set of data. Data for the pediatric and 
adult temporal bones were compared using 
Studen:'s t test, and levels of significance 
weredetermined. All tests were two-tailed. 


RESULTS Il 


Tables 5 and 6 show the heights, 
widths, and angles made by the verti- 
cal crest relative to the fallopian canal 
for both pediatric and adult temporal 
bones. The mean height of the vertical 
crest was 0.59 + 0.10 mm in the pedi- 
atric bones and 0.92 + 0.10 mm in the 
adult bones. The mean widths at the 
base and at two thirds of the height in 
the pediatric bones were 0.31 + 0.07 
mm and 0.13 + 0.03 mm, respectively. 
In the adult bones, the corresponding 
measurements were 0.45 + 0.09 mm 
and 0.29 + 0.05 mm. The mean angle 
subtended by the vertical crest and a 
line parallel to the fallopian canal was 
6.84? + 3.45? in pediatric temporal 
bones and 6.67? + 2.89° in adult tem- 
poral bones. 


Fig 4.—Representative adult temporal bone 
showing the base of the vertical crest (arrow- 


heads). 
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Table 4.— Mean Diameter of the Facial Nerve and the Fallopian Canal and the 
Nerve / Canal Ratios in Adult Temporal Bones * 


Meatal Foramen 


a 


Nerve Canal Ratio 


Present study 0.665 
Fisch and Felixt 0.68 


Labyrinthine Segment 


eee 


Nerve Canal Ratio 


*The values for facial nerves and fallopian canals represent diameters in millimeters. 
tFacial nerve and fallopian canal measurements were obtained from histologic sections of 28 adult temporal 
bones*; the nerve / canal ratios were calculated by us. 





Fig 3. —Representative pediatric temporal bone showing the width at the base of the vertical crest 
at the meatal foramen (arrowheads). The width was also measured at two thirds of the height of 
the vertical crest. Height was measured from the tip to the midpoint of the base of the vertical crest, 
and the angle made by this line relative to a line parallel to the fallopian canal was recorded as 
the orientation of the vertical crest. 
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Table 5.—Dimensions of the Vertical Crest in the Pediatric Temporal Bones 








































Width at Width at 

Bone Base, mm % Height, mm Height, mm Angle, ° 
BEI 0.30 0.10 0.70 13.00 
2 0.30 0.07 0.81 10.00 
3 0.37 0.14 0.59 4.00 
4 11.0.44 0.11 0.55 10.00 
1.85 110.37 0.15 0.70 8.75 
1008 ooo 035 0.13 0.55 6.25 
7 022 0.14 u 0.74 3.50 
8 0.39 l 0.10 l 0.52 9.00 
9 |. 0.22 0.16 0.44 2.50 
10 u 0.21 i 0.11 0.44 9.00 
MR e 0.21 0.14 0.52 8.00 
_ CO 0.12 0.59 4.50 
13000” 0.30 0.14 0.67 4.00 
MEC HMM 0.22 0.14 044 9.00 
15 0.23 0.12 0.61 1.25 
(6 O37 0.12 0.59 1.00 
a Z Z _ os 0.16 0.52 6.50 







P els 4.50 
19 0.37 0.14 0.56 8.27 


TAA HTTP etm titer ree ier rere ePi A AH ndr A SAP m SAN ejna RN IH i m tA PISA A kaai A SPEM tir 










.20 D 0.40 0.16 0.56 5.50 
Mean (SD) 0.31 (0.07) 0.13 (0.03) 059 (0.10) 6.34 (3.45) 














Width at Width at 

Bone Base, mm 24 Height, mm Height, mm Angle, ? 
7 0.44 0.25 0.98 13.75 
1.2 0.48 0.25 1.08 10.50 
11.3 1040 0.25 1.05 5.75 
14 0.44 0.25 0.89 4.50 
5 0.48 0.21 0.81 4.00 
(6 0.50 0.23 0.96 8.00 
117 0.48 u 0.27 0.81 5.00 
8 0.41 0.29 is 6.50 
0009 0.52 0.25 1.04 2.50 
Ado oo 0.44 0.26 0.89 9.00 
tt 0.41 0.25 1.04 4.00 
2 041i 0.85 1.04 i 4.00 
13 i 0.26 0.25 1.04 4.50 
14 0.37 0.28 I ^. . 10.00 
15 | 0.41 0.23 0.80 5.00 
16 0.70 0.33 0.90 4.00 
17 0.41 0.34 0.85 5.00 
18 0.42 0.32 0.91 5.20 
19 0.52 0.37 0.80 7.50 
20  — 050 11.0.40 0.85 10.00 


0.92 (0.10) 


6.67 (2,89) 





-. Table 7 lists the mean values for pe- 
diatric and adult temporal bones and 
levels of significance when data were 
compared. The heights and widths at 


the pediatric and adult temporal bones 
were compared (P = .80). 


COMMENT 


both the base and two thirds of the 
height of the vertical crest were sig- 
nificantly smaller in pediatric bones 
compared with adult bones (P « .001). 
No statistically significant difference 
-existed when the measured angles in 





The rarity of Bell’s palsy in children 
is well documented, but no hypothesis 
has been offered to explain this obser- 
vation. We believe that anatomical 
differences between children and 
adults may be responsible, a hypothe- 
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Table 7.— Mean Dimensions of 
Vertical Crests in Pediatric and Adult 
Temporal Bones and 


Significance Levels 


Pediatric  Aduit 


Width at base, 
mm 

Width at 3 
height, mm 

Height, mm 

Angle, ? 





sis based on the entrapment theory of 


Bell’s palsy, which implicates edema of | 


the facial nerve and entrapment 
within the narrow meatal foramen in 
the facial paralysis. We speculated 
that the meatal foramen is less con- 
stricting in children than it is in 
adults. 

Our findings confirm that the fallo- 
pian canal is not as narrow at the 
meatal foramen in pediatric temporal 
bones as it is in adult temporal bones, 
suggesting that children may be less 
vulnerable to the development of Bell's 
palsy for anatomical reasons. Al- 
though one must consider fixation ar- 
tifact, studies have shown that shrink- 
age of soft tissues within temporal 
bones is 9% to 10%; bony structures 
are negligibly affected if at all.^* One 
can therefore expect the actual diam- 
eter of the facial nerve in vivo to be 
slightly larger than was found in our 
study; the dimensions of the fallopian 
canal determined from fixed speci- 
mens should be very close to their in 
vivo dimensions. Of further concern, 
however, is whether pediatric and 
adult temporal bone tissues are af- 
fected by fixation artifact to the same 
degree. Our study was based on the as- 
sumption that both behave in a rela- 
tively similar fashion during fixation, 
and there are no data to contradict this 
assumption. Even assuming soft-tis- 
sue shrinkage artifact of 9% to 10%, 
our results and conclusions are virtu- 
ally unaffected. 

Our findings are supported by Ge 
and Spector’s’ study of human tempo- 
ral bones. In one aspect of their study, 
Ge and Spector measured nerve/canal 
ratios at the meatal fundus in fetal 
temporal bones. At 25 weeks’ gesta- 
tion, they found the nerve/canal ratio 
to be 1:3.9 (0.26); at 30 weeks' gestation, 
the ratio was 1:2.9 (0.34). By 35 weeks' 
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cm ia t 19 ( 053): ál term, it was 
rless. These results demonstrate 
he nerve/ rut ratio increases 


> 35 weeks? gestation, the diameter 
of the facial n nerve is less than 50% of 





| the meatal r Kuracolatión of 
thisratio to the postnatal period yields 
a nerve/canal ratio of 0.81 in the pedi- 
atric temporal bones in our study 
(mean age, 45 months), consistent 
with Ge ard Spector's results. Al- 
.  theughin their study Ge and Spector 
o Stated that no difference exists be- 
tween’ the nerve/canal ratio at the 
meatal foramen in the fetal bones at 40 
weeks’ gestational age and that mea- 
sured in adult bones, they also noted 
that those measurements could not be 
compared because the fetal bones and 
adult bones were processed differ- 

ently. 
We believe that the anatomy of the 
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facial nerve and the fallopian canal in 
children younger than 2 years differs 
substantially from that in adults in the 
region of the meatal foramen. Specif- 
ically, the diameter of the canal at this 
point is relatively larger than that of 
the nerve in the younger population. 
Just distally, in the labyrinthine seg- 
ment of the fallopian canal, the nerve/ 
canal ratio becomes similar for chil- 
dren and adults, findings that have 
clinical importance. If the entrapment 
theory is valid, our findings could ex- 
plain the relative infrequency of Bell’s 
palsy in children. 

This difference may be related to the 
orientation and growth of the vertical 
crest. In the second phase of our inves- 
tigation, we found that while the size 
of the vertical crest is significantly 
greater (P < .001) in adults, orienta- 
tion with respect to the fallopian canal 
remains constant with age. Because 
the vertical crest is not parallel to the 
walls of the fallopian canal but rather 
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angles inward approximately 6 
with increased size, progressive im 
pingement on the facial nerve occi 
The facial nerve is therefore m 
constricted at the meatal foramen : 
adults. 
Further studies are necessary to 
document the progression of these 
changes from age 2 years to adulthood. 
In one study, children (mean age, 11.3 
years) who have undergone facial 
nerve decompressicn “or atraumatic 
facial paralysis exhibit intraoperative 
findings similar to those of adults. 
Specifically, evidenee of facial nerve 
entrapment and neural | degeneration 
were seen proximal to the geniculate 
ganglion. Responsibility of the verti- 
cal crest for the eventual constriction ^ 
of the facial nerve at the meatalfora- 
men suggests differenceesinthegrowth 
rate of the vertical erest. Other strue- — . 
tural changes may also contribute to __ 
the narrowing of the meatal foramen 
with age. | 
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Stimulation Variables in Electroneurography 


of the Facial Nerve 


Thomas A. Salzer, MD; Newton J. Coker, MD; Lolin T. Wang-Bennett, PhD 


€ Electroneurography is an electro- 
 physiologic measurement of compound 
action potentials elicited by the supramax- 
imal stimulation of a peripheral nerve. The 
Stimulus intensity-response function was 
examined in the cat facial nerve following 
stimulation over two different sites of the 
facial nerve: the main trunk and the buccal 
branches. Thresholds were achieved at 
lower current settings, the resultant com- 
pound action potential exhibited a greater 
amplitude, and masseter muscle excita- 
tion was more evident following stimula- 
tion over the buccal region. The use of 
concurrent facial- and masseter-evoked 
electromyographic monitoring allows 
more sensitive detection of masseter ex- 
citation and a more accurate determina- 
— tion of the current level necessary for su- 
pramaximal stimulation. 
(Arch Otolaryngol Head Neck Surg. 
-~ 1990;116:1036-1040) 


|o ectroneurography is an electro- 
- X4 physiologic measurement of 
muscle compound action potentials 
(CAPs) elicited by supramaximal 
- Stimulation of a peripheral nerve. In 
-the evaluation of the degenerating fa- 
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cial nerve, supramaximal stimulation 
has been defined as a current intensity 
10% to 25% above the level necessary 
to just produce a maximal CAP as 
measured by the amplitude between 
the negative and positive peaks of the 
diphasie waveform. One problem com- 
monly associated with high-intensity 
stimulation is the excitation of mas- 
seter muscle. Such unintended stimu- 
lation of nonfacial musculature can 
distort true evoked potentials from the 
facial muscles.’ The existence of arti- 
fact becomes especially significant 
when evaluating acute facial palsy in 
patients, as decisions regarding surgi- 
cal intervention and prognosis are 
based on the rate and degree of degen- 
eration. 

To better define "supramaximal 
stimulation," stimulus intensity- 
response functions were examined in 
the cat with simultaneous electromyo- 
graphic (EMG) monitoring of the mas- 
seter and facial musculature. These 
experiments examine both the effect of 
the site of stimulation on the concur- 
rent excitation of facial and masseter 
musculature and the sensitivity of 
EMG monitoring in detecting mas- 
seter excitation. 


METHODS 


Six adult cats (3.0 to 5.0 kg) were sedated 
with acepromazine maleate (0.05 mg/kg) 
and then anesthetized with ketamine hy- 
drochloride (30 mg/kg). The facial region 
was chemieally depilated and then pre- 
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pared with abrasive paste (Omniprep, DO 
Weaver & Co, Aurora, Colo) until the skin 
impedance measured less than 2 kQ at the 
stimulation, recording, and ground sites. 

Optimal recording electrode placement 
was predetermined by manually stimulat- 
ing the main trunk of the facial nerve with 
bipolar electrodes and moving bipolar sur- 
face recording electrodes (Nicolet 3L25, 
Madison, Wis) over the whisker pad until a 
diphasic CAP of maximal amplitude was 
captured. Two 6-mm tin cup electrodes (in- 
terelectrode distance, 1.5 em) were firmly 
attached to the optimal recording site with 
collodion adhesive. The electrodes were 
filled with conduetivity gel and the imped- 
ance was reverified. Differential CAP re- 
cordings following stimulation were ampli- 
fied, displayed, and stored (Nicolet Compact 
Four Electrodiagnostie System with pro- 
gram version J.1, Madison, Wis) A 26- 
gauge concentric EMG electrede was in- 
serted intraorally into the masseter muscle. 
The EMG signal was led to a preamplifier 
(Dagan 2400 Extracellular Preamplifier) 
(band width, 1 Hz to 1 kHz; gain, 1000) via 
a differential probe circuit (Dagan Corp, 
Minneapolis, Minn) and displayed on the 
digital storage oscilloscope (Tektronix 5228 
Tektronix, Beaverton, Ore). Simultaneous 
recordings of facial nerve electroneurogra- 
phy and masseter muscle EMG were per- 
formed to determine the stimulus level 
necessary to elicit supramaximal responses 
with and without concurrent masseter re- 
sponse. 

After the optimal recording site was es- 
tablished, | intensity-response functions 
were further examined by a second electro- 
physiologie system. The recording elec- 


trodes were attached to the input ends of a 
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j| amplifier with a band width of 
«Hz (DAM 76 Worid Precision In- 
s New Havez, Conn) and the CAP 
itored oa an cscilloscope (Tektron- 
3 oraze Oscilloscope, Tek- 
Beaverton, Ore). At a rate of one per 
nd, constant current pulses of 0.2-mil- 
second duration ranging in intensity from 












Fig 1 ~The stimulatios and recording sites. The bipolar surface recording electrodes capture the 
facial nerve response over the whisker pad. Note the bipolar stimulation sites over the main trunk 
(T) andioranches (B) ci the facial nerve. A concentric electromyography (EMG) needle is inserted 


0.25 to 10 mA were delivered by a stimula- 
tor (Dagan 8900) in series with a stimulus 
isolation unit. The tips of titanium-stimu- 
lating forceps (intratip distance, 10 mm) 
coated with electroconductivity gel were 
firmly placed over the main trunk of the fa- 
cial nerve below the attachment of the au- 
ricle and over the buceal branches lateral to 


Facial 
CAP 


Masseter 
EMG 


into the masseter muscle. CAP indicates compound action potential. 





the masseter muscle (Fiz 1). The CAP, 
measured in millivolts from the positive to — 
negative peaks of the bipkasie waveforms, 
was recorded at each current level (Fig 2). 
The CAP responses were: plotted against 
current level, and maximal CAP was de- 
fined as the plateau of each eurve or the 
highest CAP response with no masseter ac- 
tivity. : i 
RESULTS — — | 
The response amplitudes of the - 
CAPs in six separate trials following - 
stimulation over the facial nerve trunk © 
are demonstrated in Fig 3. Solid sym- 
bols denote the coexistence of evoked - 
masseter EMG activity (Fig 3, top). A. 
broad amplitude range of CAPs is ev- 
ident in the six subjects. In four of the 
six subjects, EMG activity from the 


masseter muscle was evident after ^ . 
reaching the plateau pkase of the stim- ^. 
ulus intensity-response curve, ie, Su oo 


pramaximal stimulation. No. evoked 
masseter activity was present up to the 
limits of current intersity, 10 mA, in 
two cats. The mean CAP amplitude 
and range of the six stimulus intensi- 
ty-response trials performed over the 
trunk of the facial nerve are demon- 
strated in Fig 3, bottom. 

Following stimulatien over the bue- 
cal branches, EMG evidence of mas- 
seter contraction was evident in all 


Fig 2.—Rezresentative recordings of concomitant evoked facial and masseter potentials. Comparing the responses from the 


same current level, the compound act 


tude and the diphasic form is more 


‘Trunk 


Current, mA. : 4.0 


0.2 mV 
0.2 mV 





Branch 





Current, mA | 2.75 
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well defined. EMG indicates electromyogram. 
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ion potential (CAP) of the facial nerve following branch stimulation is greater im ampli- ` 


16.0 
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ub Fig 3.— The stimulus intensity-response functions of six trials following 
|. Stimulation over the main trunk are shown at the top. Solid symbols in- 


Current, mA 


Fig 4.— The stimulus intensity-response functions of five stimulation 
trials performed over the branches are shown at the top, and the mean 


3 dicate the presence of masseter electromyographic (EMG) response: 
the mean responses (big solid circles) and range (small solid circles) are 
= Shown. at the bottom. 





data (big solid circles) with range (small solid circles) are shown at the 
bottom. 


3.0 
O-—O Trunk 
RN ^ — ^ Branch 
@ 20 
m sa Coeeee S Preoperative Fig 5. -—iIntensity-response functions obtained from the trunk vs branch 
€: A^ o? of the same animal. Electroneurography performed in a cat before (pra- 
OF T ce operative) and following (postoperative) complete transection:of the fa- 


/ cial nerve demonstrates the evoked masseter activity (solid symbols) J 
pou responding in a similar intensity-dependent manner. Preoperative data T 
were obtained from the contralateral side of the same animal. Open 


RNC OQ A-7A .e-9 Postoperative 
3... 0.0 $———6-0-0-O^ A-AA-A oer ® , | 
a x symbols represent intensity-response functions in the absence of mas- 
seter activity. 
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rials and occurred prior to acquiring 
iaximal CAP amplitude in three of 
















esponse and maximal CAP were 
achieved at lower eurrent levels. The 


1e five trials (Fig 4, top). The initial. 





maximal CAP amplitude obtained was 
greater than that following stimula- 
tion over the trunk. The mean CAP 
amplitude and range of the five stimu- 
lus intensity-response trials per- 
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formed. over the buceal region are 
shown in Fig 4, bottom. 
Figure 5 represents results of stim- 


ulus intensity-response experiments 


performed in the same animal over the 
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*CAP indicates compound action potential. 


facial merve trunk and the buccal 
 branck. Also represented in this graph 
are intensity-response functions ob- 
tained. from the contralateral side 62 
hours after the facial nerve trunk had 
been surgically transected. No facial 
muscular contraction was observed 
throughout the stimulus intensity 
range, and those CAPs recorded were 
preseded by or coneurrent with EMG 
evidence of masseter excitation. The 
maximal CAP amplitudes obtained 
from the intact nerve branch and 
trunk were 1.65 and 1.60 mV, respec- 
tively, while the amplitudes of the 
evckeé . myogenic potentials (mas- 
seter) of the transected side measured 
0.26 and 0.22 mV, respectively. Thus, 
according to clinical electroneurogra- 
phy interpretation, * the amplitude of 
the CAP recorded on the transected 
gidewith completely denervated facial 
museulature represents 15.8% of the 
branch-and 13.8% of the total ampli- 
tude recorded on the normal side. 
The Table summarizes various fac- 
torsevaluated in each of the individual 
trials. The minimum stimulus over the 
main trunk necessary to elicit facial 
muscelature contraction ranged from 
2 Sto 55 mA, witha mean intensity of 
4.¢mA. Four of the six trials achieved 
EMG evidence of masseter stimulation 
while stimulating the facial nerve 
trunk. The stimulus current necessary 
to stimulate masseter contraction 
raugedifrom 6.0 to 9.5 mA, with a mean 
of 8.0'mA. The rising phase of the in- 
sity-response curve covered the 3.5- 
to 55-mÀ range. For the four animals 
in wkich masseter contractions were 
observed (Fig 3), the amount of current 
required to stimulate masseter con- 
traction was compared with the cur- 
rent level necessary to achieve the 















Parameters of Intensity-Response Trials Data 





Masseter 
, Responses, mA Contraction, mA Range, mA CAP,' mV After Masseter 


Range 2:5-5.5 6.0-9.5 
Mean T SE 40+ 1.1 8.0 + 1.6 
Mos I 6 4 


Pasga : 2.3-5.0 
Mean + SE. 3.8 + 1.3 
Neo o oo 5 5 





Dynamic Maximal % Rise in CAP 


3.5-5.5 1.0-3.9 —4.4-25.0 
40 10 20+ LU 10.4 + 12.4 
4 6 4 


3.5-5.5 1.7-3.2 13.8-275.0 
18 £06 2.7 +06 78.3 + 111.4 
5 5 5 





maximal CAP of the facial nerve. The 
difference of the above two values was 
then expressed in terms of percent of 
the CAP current level. These differ- 
ences ranged from 5.396 to 27.8%, with 
a mean of 13.7%. 

The minimal amount of current re- 
quired to generate an initial muscle 
twitch while stimulating the facial 
nerve branches ranged from 1.3 to 
2.8 mA, with a mean current level of 
2.0 mA for the five trials. All trials 
carried out over the facial nerve 
branch resulted in masseter stimula- 
tion. The amount of current required 
to achieve masseter stimulation 
ranged from 2.3 to 5.0 mA. The dy- 
namic ranges of the curves (current 
interval) were 3.5 to 5.5 mA. The max- 
imum CAP amplitude attained prior to 
masseter contraction ranged from 0.8 
to 2.6 mV (mean, 1.8 mV). The maximal 
amplitude achieved after masseter 
stimulation ranged from 1.7 to 3.2 mV 
(mean, 2.7 mV). This difference in am- 
plitude before and after masseter 
stimulation corresponds to a mean in- 
crease in CAP amplitude of 78.3%, 
with a range of 13.8% to 275.0%. Three 
of the five trials had EMG evidence of 
masseter contraction while still in the 
growth phase of the stimulus intensi- 
ty-response curve, thus accounting for 
the high percentage increase before 
and after masseter contraction. For 
the two trials that did achieve maxi- 
mal CAP amplitude prior to EMG ev- 
idence of masseter contraction, the 
percent increase in stimulus intensity 
after maximal stimulation was 
achieved and prior to masseter con- 
traction was 10.0% and 20.0%, respec- 
tively. All stimulation trials resulted 
in masseter excitation. Because of the 
appearance of masseter activity prior 
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to the plateau phase, ie, supramaximal 
stimulation, the range of percent in- 
crease in stimulus was —43.8% to 
20.0%. | 
COMMENT 

These studies demorstrate the be- 
havior of facial museulature and mas- 
seter muscle excitation in response to 
graded stimulation over the trunk and 
branches of the facial nerve. The stim- 
ulus intensity-response curves are 
characterized by a latent phase during 
which there is no evoked potential ev- 
idence of muscle excitation despite ap- 
plication of external stimulation. Dur- 
ing the latent phase, it is likely that 
insufficient current reaches the nerve 
fibers to alter membrane permeability. 
The external eurrent dissipates as a 
function of nerve distance from the 
skin per the laws of volume conduction 
that state, in part, that conducted 
nerve action potentia! spread is re- 
lated to the structure and conductivity 
of the surrounded media.** A second 
factor contributing to the latent phase 
is the intrinsic capacitive nature of the 
initial transmembrane current.’ The 
rising phase of the curve is the result 
of delivering successively increasing 
amounts of current to a proportionally 
higher percentage of nerve fibers. The 
plateau phase of the stimulus intensi- 
ty-response curve represents the point 
where maximal recruitment of all ex- 
citable nerve fibers has occurred. Thus, 
any current delivered beyond this 
point of maximal recruitment can be 
considered supramaximal stimulation. 

Our studies suggest that the site of 
stimulation is an important variable in 
electroneurography. Less current elic- 
its the initial responseover the branch 
as compared with the trunk. The 
branch trials typieally reached their 
maximal CAP earlier, had a steeper 
rising phase, obtained a higher mean 
CAP amplitude, and demonstrated 
EMG evidence of masseter contraction 


with less current than did the trials 


over the trunk. The laws of volume 
conduction explain why branch fibers 
would reach threshold with less stim- 
ulation and reach maximal stimula- 
tion quicker. At this site there is 
considerably less extracellular space 
for the stimulating current to tra- 
verse, thus allowing a proportionally 
greater amount of current to reach the 
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contraction most likely occurs by stim- 
ulation of trigeminal motor branches, 
but stimulation via deep and superfi- 
cial trigeminal-facial nerve communi- 
cations* or by direct stimulation of the 
‘masseter muscle fibers at high stimu- 
lus levels may play a role. 
Why stimulation over two sites re- 
sults in different CAP amplitudes is 
less clear. One possibility is that the 
greater volume contained by the larger 
nerve trunk, as compared with the 
. smaller denser branch fibers, increases 
the available extracellular space 
within the nerve trunk through which 
.. the external longitudinal currents 
. may spread. This has the effect of 
.. inereasing the internal leakage cur- 
.. rents in the main trunk, reducing the 
| membrane potential, and reducing the 
.amplitude of the individual spikes.’ 
Thus, the amplitude of the CAP may be 
related in part to the density of the 
motor axons rather than the absolute 
number of nerve fibers in the nerve 
trunk. Our cross-sectional analysis of 
a cat facial nerve branch reveals ax- 
. onal diameters ranging from 15 to 
.61 mm. Experiments performed in 
mixed nerves of frog sciatic nerve have 
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facial nerve fibers. Masseter muscle 


bers with different diameters and con- 
duction velocities summate. This re- 
sults in a significantly higher, more 
synchronous CAP as the distance be- 
tween the stimulation and recording 
site decreases? The CAP waveforms 
for the branch trials are more narrow, 
purely biphasic, and more representa- 
tive of synchronous nerve firing. 
Gassel holds that potentials re- 
corded from distant activity are likely 
to explain the occasional errors in the 
electrodiagnosis of the extent of in- 
jury. He concluded that three sources 
of error exist in motor conduction 
studies: the potentials generated by 
muscles at a distance to the electrode, 
anomalous  innervation, and the 
spread of stimulus to nerves other 
than those over which the electrode is 
placed. Our studies found that poten- 
tials generated from nonfacial muscu- 
lature could indeed be recorded by dis- 
tant electrodes, and, in fact, in one case 
masseter response represented up to 
15.8% of the “normal facial CAP" am- 
plitude. This activity occurs in an in- 
tensity-dependent manner and in the 
severely degenerated state it could be 
mistakenly interpreted as remaining 


References 


scope. 1981;91:1834-1846. 

5. Brown WF, Gilliatt RW. The recording of 
conducted electrical potentials in nerve trunk and 
conduction in human motor and sensory fibers. In: 
The Physiological and Technical Basis of Electro- 
myography. Stoneham, Mass: Butterworth Pub- 
lishers Inc; 1984:95-168. 

6. Rosenfalek P. Volume conducted action 
potentials and their correlation to the intra- 
cellular potentials. Acta Physiol Scand. 1957; 
42(suppl):118-118. 

7. Patton HD. Special properties of nerve 
trunks and tracts. In: Ruch T, Patton HD, eds. 


b 1040 Arch Otolaryngol Head Neck Surg— Vol 116, September 1990 





shown that the action potentials of fi- 





facial nerve activity. 

Our studies suggest that supramax- 
imal stimulation can be defined as the 
level of suprathreshold current suffi- 
cient to produce a CAP maximum 
without further growth in amplitude 
or the highest current intensity possi- 
ble without evidence of masseter ac- 
tivity, while using identical stimula- 
tion sites and techniques over the main 
trunk of the facial nerve. The use of 
concurrent facial- and masseter- 
evoked EMG monitoring allows a more 
sensitive detection of masseter excita- 
tion and a more accurate determina- 
tion of the current level necessary for 
supramaximal stimulation. 

The appearance of masseter excita- 
tion prior to CAP maximum demon- 
strates the problems inherent in stim- 
ulation over the more distal facial 
nerve. As an optimized placement 
technique is usually recommended 
when stimulating the peripheral 
nerve, the effects of this variable can 
be minimized by excluding any possi- 
bility of masseter contamination, par- 
ticularly in the severely degenerating 
nerve. The monitoring technique used 
in the animal model warrants clinical 
examination. 
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Re sident Selection Process in 
aryngology-Head and Neck Surgery 


Karen H. Calhoun, ML; Serge A. Martinez, MD; Michael H. Stevens, MD; James A. Hokanson, PhD; Byron J. Bailey, MD 


€ This study was undertaken to charac- 
terize the objective information available 
about applicants to otolaryngology-head 
and neck surgery residency positions, and 
to determine the influence of these factors 
on obtaining a residency position. Appli- 
cants t5 the otolaryngology-head and 
neck surgery programs at University of 
Utah, Salt Lake City, University of Texas 
Medica! Branch; Galveston, and University 
of Louisville (Ky) were stucied. Thirty-one 
variables werg examined, representing 
demographic end academic factors. Ex- 
cellent academic performance in medical 
school (as represented by [1] medical 
school grade-point average greater than 
3.4, [2] Nationa’ Board part | score greater 
than 652. [3] class percentile rank greater 
than 85t} percentile, |4] honors grades in 
both junior medicine and surgery clinical 
clerkships, or [5] election to Alpha Omega 
Alpha) was significantly correlated with 
success in obtaining an otolaryngology- 
head anc neck surgery residency position. 
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task of choosing new residents from 
the large number of well-qualified ap- 
plicants. The quantity and quality of 
objective information available about 
each applicant varies. This study was 
designed: (1) to examine the scope of 
objective information currently pro- 
vided to residency directors by OHNS 
resident applicants; and (2) to deter- 
mine whether any of these objective 
parameters distinguish the successful 
applicant from the unsuccessful one. 


MATERIALS AND METHODS 


All completed residency applications to 
the OHNS departments at the University of 
Utah, Salt Lake City, and the University of 
Texas Medical Branch, Galveston, in 1985 
were reviewed. The records of 40 unselected 
applicants to the University of Louisville 
(Ky) were also reviewed. Residents who ap- 
plied to more than one of these schools were 
recorded only once. 

Thirty-one variables were identified (Ta- 
ble 1). Medical schools attended were rated 
according to the Gourman Report. (This 
report tabulates university value indica- 
tors, including endowment, physical facili- 
ties, graduate school degrees granted, pub- 
lication and grant-winning performance of 
the faculty, and faculty-student ratios). 
This variable was included to provide an 
indirect estimate of medical school prestige 
impact on resident selection. 

Success in obtaining a residency position 
through the US Otolaryngology Match Pro- 
gram was used as the outcome dependent 
variable. Descriptive statistics of the appli- 
cants were calculated using PC-SAS and a 
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logistic regression model was explored us- 
ing BMDP-LR:! 


RESULTS 


Applications of 176 students were 
reviewed.  Eighty-eight applicants 
matched, and 88 did not. A total of 451 
students applied through the otolaryn- _ 
gology match that year; so our sample 
represents almost 40% of all appli- 
cants. Two hundred forty-four of the 
451 applicants obtained a residency . 
position (56.3% ), close to the 50% (88/ 
176) of successful applicants. in our 
sample. Therefore, we believe that our 
sampling is a reasonable representa- 
tion of OHNS resident applicants. 

Ages of the applicants ranged from 


22 to 42 years of age (53% were25or26 ^. 


years of age). Other demographic fac- 
tors are reported in Table 2. — 

Twenty-four percent of applicants 
reported their undergraduate grade- 
point averages (mean, 3.5). More than . 
two thirds (118/176) of the applicants | 
reported graduating at least cum 
laude. Their undergraduate majors are 
summarized in Table 2. 

Applicants represented 60 medical - 
schools; 58 in the United States. Mean - 
Gourman Report rank for the US . 
schools was 3.73 (range, 3.07 to 4.93). 
The applicants’ performance i in medi- 
cal school is summariz ized i in Tables 3 
and 4. 

The contribution of each of these 
variables considered alone to an appli- 
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i83 Table 1.—Univariate Analysis * 
| Variable P 


important influence on Match Success 
Medical school grade-point 



























average (if reported) .QO 1 
Percentile class rank (if 

reported) .001 
Aipha Omega Alpha .005 
Research during medical schoo! .001 
Junior surgery honors .Q01 

Minimal Influence on Match Success 
Age .030 
Gender 346 
Marital status 564 
Number of children 564 
Previous work experience 

(medicine-related) 429 
Military experience 363 
Ciose relative physician or 

dentist .228 
Undergraduate grade-point 

average (whether reported) .599 
Undergraduate grade-point 

average (if reported) .146 
Undergraduate major .998 
Undergraduate honors .176 
Advanced degree (MS, MA, 

DDS, PhD) 082 
Rank of medical school 

(Gourman Report) .082 
Medical school grade-point 

average (whether reported) .714 
Class size (whether reported) O33 
Absolute class rank (whether 

reported) ,029 






Absolute class rank (if reported) .086 
Percentile class rank (whether 

reported) .174 
National Board of Medical 

Examiners part | (whether 

reported) 034 
National Board of Medical 

Examiners part | (if reported) .054 
National Board of Medical 

Examiners part it (whether 

reported) 779 
National Board of Medical 

Examiners part il (if reported) .400 


















Research before medical school O35 
Publications .416 
Junior medicine honors .157 






SMS vs other status 


* Logistic regression or analysis of variance for 
continuous variables; x? for variables with categorical 
responses. Each variable alone vs match success. 
This table shows the impact of each variable consíd- 
ered alone on the chance of successfully obtaining a 
residency position in otolaryngology-head and neck 
surgery. 


cant's chance of matching is shown in 
Table 1. 

An attempt was made to develop an 
objective mathematical model of the 
relationship between resident appli- 
cant attributes and success in match- 
ing. This goal was hampered by multi- 
ple "missing variables," that is, no 
Single resident applicant reported all 
of the variables we examined, so for 
some variables (ie, medical school 
grade-point average [n= 40], class 
rank [n = 48], and National Board part 





Table 2.—Demographic Descriptors 
of the Residency Applicants 


Demographic Characteristic a 


Male 


Single 

Have child{ren) 

Medical experience 

Military experience 

Relative with an MD or DDS 
Advanced degrees 





Table 3.—The Undergraduate Majors 
of Residency Applicants 


Undergraduate 
Major 


Life science 
Other science 
Engineering 
Humanities 


Table 4.—Academic Achievement of 
Applicants During Medical Schoo! 


Medical School Performance 
atatim maeror aieea Aa, 
96 


Category Median Range Reporting 


Medical 
grade-point 
average 
National Board 
of Medical 
Examiners 
part i 560 
National Board 
of Medical 
Examiners 
part Íl 550 
Class rank 25 
Percentile rank 70 


330-740 


415-668 
1-127 
25-100 


II scores [n = 17]) the sample size was 
insufficient to permit modeling in a 
true logistic regression format. We 
chose not to use one standard tech- 
nique of substituting the mean for 
missing variables because the wide 
range of values in each subset would 
have given meaningless results. 
Certain variables did not become 
significant in any of the models exam- 
ined. These included marital status, 
children, gender, military experience, 
physician relative, undergraduate ma- 
jor, grade-point average, or honors and 
number of publications. An honors 
grade in junior surgery and research 
during medical school was consistently 
significant (P « .05) in the logistic re- 
gression analysis. Because of diverse 
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Table 5. —Clinical and Research 
Performance of Applicanis During 
Medical School 


Medical School 
Performance 


Junior medicine honors. 
Junior surgery honors 
Both 
Research 
Before medical school 
During medical school 
Coauthor publication 
Currently senior medical studer: 


reporting criteria, however, we were 
unable to develop one single logistic 
equation assigning a “best” probabil- 
ity function to all of the successful 
matching characteristics available. 

This difficulty led us to develop the 
concept of an "academic performance 
supervariable," or mapping from mul- 
tiple data types into a univariate per- 
formance variable. Empirically we 
chose five categories that represented 
to us excellence in academic achieve- 
ment: (1) medical school grade-point 
average greater than 3.4; (2) National 
Board part I score greater than 650; (3) 
class of 85th percentile or better; (4) 
honors in both Junior surgery and 
medicine; or (5) election to Alpha 
Omega Alpha. The change in match 
success rate dependent on the number 
of these variables achieved is shown in 
the Figure. 


COMMENT 


The process of resident selection has 
been examined by numeroas investi- 
gators. Wagoner and Gray’ and Wag- 
oner et al? used questionnaires to sur- 
vey a specialty-stratifieé national 
sample of graduate medical program 
directors about resident selection fac- 
tors. Overwhelmingly, the interview 
was felt to be most important. Direc- 
tors of the nine OHNS programs in- 
cluded in the survey thought OHNS 
elective performance was important, 
followed by class rank, core clerkship 
grades, National Board Medical Exam- 
ination scores, and election to Alpha 
Omega Alpha. In a similar sampling, 
Tardiff* found a growing frustration 
with letters of recommendation that 
made “all students sound like Sir 
William Osler." 

Our data, as well as that of the other 
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: í The pereentage of students successfully matching in otolaryngology -head and neck surgery in- 
L €reasesas the number sf components of the "academic supervariable” achieved by the students 
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researehers summarized above, sug- 
gest that social ane demographic fac- 
tors heve minimal nfluence on match 
suceess, and that academic excellence 
in medical school has a great influence 
on maieh success. Academic achieve- 
ment in medical school (as represented 
by the “academic szpervariable") and 
research during medical school consis- 
tently differentiate the suecessful ap- 
plicant from the uzsuccessful one. 

More central to the future of our 
specialty is how these selected appli- 
eants perform in residency and be- 
yond. Which residents do well? Can 
the quality of a resEient's performance 
be related back to any medical school 
performance or personality character- 
isties” | 

Other observers have attempted to 
identify variables of medical school 
performance that oredict future per- 
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formance. Korman and Stubblefield’ 
showed that the medical school grade- 
point average had no predictive value 
for internship performance. Clemente 
and Michener* found no significant 
correlation between an objective as- 
sessment of the Dean's letters, and the 
medical staff’s assessment of subse- 
quent internship performance. 
Veloski et al’ followed an entire class 
of medical sehool graduates. They 
compared faculty ratings of first post- 
graduate year performance in knowl- 
edge, data gathering, clinical judg- 
ment, and professional attitudes to 
variables of medieal school perfor- 
mance. They found no performance 
correlation with Medical College Ad- 
mission Test scores, and some correla- 
tion with overall (4-year average) 
medical school grades and National 
Board of Medical Examiners parts I 
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and II scores. Junior rear clerkshi 
grades had the greatest correlation 
with performance. Gurzberger et al* 
also found association between junior 
medicine and surgery grades and good | 
first postgraduate year performance 
as assessed by faculty. Markert’ found | 
that the medical school grade-point - 
average and National Beard of Medical | 
Examiners scores correlated with rat- - 
ings by clinical supervisors in the first — 
postgraduate year. Stucies of students © 
in nursing, pharmacy, law, dental, and . 
graduate school consistently showed . 
close association between undergrad- . 
uate grade-point average and aca- 
demic performance in graduate or pro- 
fessional school. ?' 

This study demonstrates that excel- 
lent academic achievement in medical 
school is the most important objective 
factor influencing which applicant ob- 
tains a residency position. How well 
these factors predict. postgraduate 
performance, hewever, is not known. 
Our future studies, therefore, will fol- 
low successfully matching applicants 
from this particular year through 
their residencies and the early years 
of practice. Performance on the In- 
Training Examinaticns and the 
Otolaryngology Board examination, 
choice of fellowship, type of practice 
entered, and faculty assessment of 
clinical competence and technical skill 
will all be recorded. We hope this fur- 
ther study will permit us to identify 
factors in existence at the time of ap- 
plication to residency programs that. 
foretell future excellent performance 
in residency and beyond. Knowledge of ^ 
such factors would be extremely useful 
in modulating the resident selection .- 
process. 
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Cornelia de Lange Syndrome 


Otolaryngologie Manifestations 


Robert Thayer Sataloff, MD, DMA; Joseph R. Spiegel, MD; Mary Hawkshaw, RN, BSN; 
Joanne M. Epstein, RN, MS; Laird Jackson, MD 


& Cornelia de Lange syndrome (CDLS) 
is characterized by multiple congenital 
malformations and mental retardation. 
New studies have documented otolaryn- 
gologic abnormalities. We examined 45 
patients with CDLS. Virtually all had hear- 
ing loss, and most had impaired language 
development. Other otolaryngologic ab- 
normalities, including external auditory 
canal stenosis and cleft palate, were also 
common. Because of the high incidence of 
otolaryngologic abnormalities, and the 
need for early intervention, it is important 
for otolaryngologists to recognize CDLS 
manifestations in the head and neck. 

(Arch Otolaryngol Head Neck Surg. 

; 1990; 116: 1044-1046) 


D the early 1930s, Cornelia de Lange 
of Amsterdam, the Netherlands, 
described a syndrome consisting of 
multiple physical malformations and 

 — Severe mental retardation.: By 1967, 96 
- eases had been reported™ with com- 
prehensive reviews of this syndrome 
-by Jervis anc Stimson,’ Ptacek et al? 
and Silver.” Cornelia de Lange syn- 
‘drome (CDLS) occurs in approxi- 
mately 1 of every 10000 live births, af- 
-feceting boys and girls equally.’ For 
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comparison, Down's syndrome occurs 
in approximately 1 of every 700 live 
births.’ Although CDLS has been re- 
ported in siblings and twins and in 
parent-child transmission, the mode of 
inheritance is uncertain.” There is a 
variant of this syndrome that is asso- 
ciated with duplication of part of the 
long arm of chromosome 3, detectable 
only with high-resolution banding 
techniques." One case has been re- 
ported involving monozygotic twins in 
whom only one of the children was af- 
flicted with CDLS, lending credence to 
the hypothesis that a postzygotic mu- 
tation is responsible for the syndrome, 
at least in some cases. Overall, the risk 
of CDLS recurring in subsequent 
births of the same parentage appears 
to be less than 5%. In all instances, 
genetic counseling is recommended 
strongly in families with an affected 
child. 

Often, the diagnosis of CDLS cannot 
be made at birth, and in some cases the 
typical appearance is not present dur- 
ing the first year of life. Infants 
with this syndrome have a typical fa- 
cial appearance including a small 
nose; anteverted nostrils; down-turned 
mouth; prominent filtrum; convergent 
eyebrows; and long, curly eyelashes. 
Other manifestations of the syndrome 
include low-set ears, heart defects, ab- 
normalities of the limbs and of male 
genitalia, and mental retardation. 


Arch Otolaryngol Head Neck Surg— Vol 116, September 1990 





Hearing loss and language delay have 
also been reported." Older children 
with CDLS also exhibit typical pat- 
terns of behavior. They are self-abu- 
sive and self-stimulating, but averse to 
physical contact. They have a peculiar 
masklike facial expression that 
changes only slightly with variations 
of mood. They tend to vocalize with a 
low-pitched cry. If they are-able to de- 
velop language, these children gener- 
ally speak in a monotone.'*” To satisfy 
diagnostic criteria, at least eight stig- 
mata of the syndrome must be present. 
The diagnosis is made by history and 
physical examination, and no labora- 
tory tests are available currently to 
confirm the diagnosis in most cases. 

Because of the rarity of this syn- 
drome, the apparent profound mental 
retardation in many cases, and exam- 
ination difficulties created by behav- 
ioral problems, otolaryngologic abnor- 
malities in patients with CDLS have 
not been studied extensively in prior 
publication. 


PATIENTS AND METHODS 


Át a national meeting attended by chil- 
dren afflicted with CDLS and their parents, 
we examined 45 patients to determine the 
incidence of otolaryngologic abnormalities 
in this population. (Figure) All patients had 
had extensive genetic evaluation and had a 
confirmed diagnosis of CDLS. They ranged 
in age from 5 months to 20 years. Each pa- 
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Four-yeer-old girl with typical appearance of 
Cornelia de Lange syndrome, ie; small nose; 
prominent filtrum; convergent eyebrows; and 
long, curly eyelashes. 


tient underwent otolaryngo ogic examina- 
tion, an audiogram, and lamguage assess- 
ment. Time and circumstances did not per- 
mit extensive audiometric evaluation or 
brain-stem evoked response audiometry. 
However, records were obtained for pa- 
tients who had had these studies per- 
formed, the results were confirmed at the 
time of our evaluation, and valid informa- 
tion from previous testing was included in 
our assessment. 


RESULTS 


Twenty-six children (E995) had ei- 
ther a cleft palate’ or ar abnormally 
high arched palate." Thirzeen patients 
(30%) had stenotic external auditory 
canals, most of which would only par- 
tially admit the smallest pediatric 
speculum. Twenty-two patients (50% ) 
had serous otitis media. Seven addi- 
tional children had tympanostomy 
tubes in place. Interestingly, the 22 
patientswith serous effusions included 
all 13 children with external auditory 
canal stenosis. Despite these otologic 
findings, only 3 (6%) of the children 
had been evaluated previously for 
hearing loss and for hearing aids (Ta- 
ble). 

Audiograms and voice recordings 
were attempted on all 45 children. 
Twenty-seven children (60% ) had lan- 
guage limited to just a few words, but 
no child was found to be mute. Corre- 
lating the degree of hearing loss with 
language development revealed an im- 
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Cleft palate 14 
Abnormal high-arched palate 12 
Stenotic EAC 13 
Serous otitis media 22 
Myringotomy tubes in place 7 
Limited language 27 
Mute 0 
Mild SNHL 9 
Moderate SNHL 9 
Profound SNHL 20 





Could not test audiometrically 


*EAC indicates external auditory canal; SNHL, 
sensorineural hearing loss. N — 45. 


portant trend. Nine children (2446) 
had mild hearing loss (speech-recep- 
tion threshold, 25 to 45 dB). Eight of 
these children had vocabularies rang- 
ing from 50 words to greater than 1000 
words. One child younger than the age 
of 1 year had no speech, but used 
expressive jargon appropriate for his 
age. Nine children (24% ) had moderate 
hearing loss (45 to 70 dB). All of these 
children had vocabularies of fewer 
than 30 words. Twenty children (52% ) 
had severe hearing loss (speech-recep- 
tion thresholds >70 dB). None of these 
children used more than 3 words, and 
even these were not used consistently 
or appropriately. Seven of 45 patients 
could not cooperate with audiometric 
testing. Their parents reported that 
they responded inconsistently to 
sounds, and all 7 of them had no devel- 
oped language. We suspect these 7 
children also had severe hearing loss. 
Interestingly, one set of twins was 
evaluated in which 1 child had serous 
otitis media bilaterally and his brother 
had no middle ear effusions. The child 
with chronic otitis media had less than 
half the language skills of his brother. 
Sensorineural hearing loss also 
emerged as a component of CDLS. Be- 
cause of the large number of physical 
handicaps and testing difficulties, this 
finding has not been emphasized in the 
past. However, it is clearly an impor- 
tant factor in children with CDLS who 
have moderate, severe, or profound 
deafness. 


COMMENT 


It is particularly important for all 
physicians to recognize correctable 
causes of communication handicaps as 
early as possible. This is especially 
true for problems of hearing loss and 
language development. Children with 
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hearing loss are often incorrectly la- 
beled as mentally retarded because of 
poor language skills. Differentiation 
between mental retardation and devel- 
opmental delay from physical causes 
can be especially difficult in children 
with physical and mental handicaps. 

However, accurate, early differenti- 
ation is important for several reasons. 
First, children with mild or moderate 
mental retardation can ill afford the 
additional deficit caused by potentially 
correctable hearing loss and delayed 
language development. Such condi- 
tions can compound the child's prob- 
lem. Second, there exists a “critical 
period" before the age of 3 years for the 
development of language in all chil- 
dren. During this time, a child's cen- 
tral nervous system is most ready to 
receive, process, and store auditory 
and linguistic information for the de- 
velopment and use of language. When 
language skills have not been acquired 
during this period, even intensive lan- 
guage therapy will not permit the child 
to obtain age-appropriate language 
skills.2! Consequently, early evaluation 
is essential in children at risk for 
hearing loss. 

Children with CDLS are predisposed 
to hearing loss for several reasons. In 
the children we examined, a large 
number were found to have cleft pal- 
ates or other midfacial developmental 
anomalies associated with hearing loss 
and language delay.”*> More than 50% 
of the children examined had chronic 
otitis media, another known cause of 
language delay.* Because of the 
stenotic ear canals in many of these 
children, and the difficulty in examin- 
ing them, the diagnosis had been 
missed in many cases. Even in those 
children in whom the diagnosis was 
made, myringotomy and tympanos- 
tomy tube placement had not been at- 
tempted because of the canal stenosis. 
However, with custom-designed tym- 
panostomy tubes, the technical prob- 
lems of insertion can be overcome in 
virtually all patients. Errors, missed 
diagnoses, and delay in diagnoses 
caused by examination difficulties 
should not be underestimated. During 
the evaluation of these patients, three 
of the examiners (one physician, one 
nurse, and one audiologist) were phys- 
ically injured. Proper evaluation of 
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patients with this syndrome requires 
dedication, patience, and determina- 
tion, if accurate observations are to be 
made. 

. Cornelia de Lange syndrome has 
-been associated historically with se- | 


vere mental retardation. Conse- 
quently, very little effort has been 
made to determine the actual func- 
tional capacity of children with this 
syndrome.” Our findings suggest that 
the children with better hearing do 
substantially better in terms of lan- 
guage development, and they also ap- 
pear to do better in terms of general 
behavior, as would be expected. These 
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findings suggest that early, aggressive 
testing, amplification, and therapy 
may permit children with CDLS with 
moderate or severe hearing losses to 
acquire substantially better communi- 
cation skills. Even under optimal con- 
ditions of hearing correction and in- 
tensive language therapy, these pa- 
tients are unlikely to display normal 
intelligence; however, such an ap- 
proach may permit them to acquire 
enough skills to be cared for in a group 
home, rather than in a custodial care 
facility. This would improve substan- 
tially the quality of life for these pa- 
tients and their families. 
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SUMMARY 


Children with CDLS present a spe- 
cial challenge to the otolaryngologist. 
Their behavior, stenotic ear canals, 
and other problems make them diffi- 
eult to examine. However, they are at 
high risk for hearing loss. If unrecog- 
nized and untreated, hearing loss may 
aggravate the problems associated 
with their mental retardation, sub- 
stantially aggravating problems asso- 
ciated with their care and develop- 
ment. Early, diligent otolaryngologie 
evaluation and care is essential in pa- 
tients with CDLS. 
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e We report our experience with laryn- 
gotracheal stenosis (L7S) in children dur- 
ing the lest 12 years. Bocumentation and 
follow-üp were availatie for 115 patients 
who uncesrwent surgery for acquired or 
congenital LTS. Most were severe cases 
according to Cotton' s«classification. For- 
ty-six weighed less than 10 kg at the time 
of surgery; 45 had pere congenital sub- 
glottic stenosis; 70 had acquired subglot- 
tic stenosis, mainly dae to endotracheal 
intubation. Thé surgical techniques used 
have been various. Thethree main types of 
procedure were castellated laryngotra- 
cheoplasty, anterior cartilage rib grafting, 
and anterior and posterior cricoid cuts 
with or without graftieg. Al cases but 1 
(44/45) of congenital subglottic stenosis 
have bean successfu'y decannulated, 7 
requiring a second procedure. The decan- 
nulation rate for acquired SGS was 89% 
(62/70), but 14 patieres required multiple 
procedu:es. Current tends in subglottic 
stenosismmanagement:n our institution are 
presented. | 

(Arch Otolaryngol Head Neck Surg. 
ed 115:1047-1050)Y 


TM edari larynx is a eritical or- 
gar. The narrowest portion of the 
upper airway, the sabglottis is sensi- 
tive to internal trauna.'? The ensuing 
submucosal edema ean rapidly be the 
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cause of respiratory distress and a 
life-threatening condition. Long-term 
endotracheal intubation is well toler- 
ated in the neonate because of the 
softness of the cartilage structures at 
that age, especially if the smallest tube 
for the patient's bronchopulmonary 
condition is chosen.’ It is, however, 
hazardous in older patients, where is- 
chemia of the edema-infiltrated sub- 
mucosa rapidly occurs because of the 
compression between the tube and the 
nonextensible cricoid ring. This leads 
to produetion of a fibrous scar tissue 
and airway obstruetion.^ With im- 
provements in pediatric intensive care 
and an increase in the number of spe- 
cialized units, acquired laryngotra- 
cheal stenosis (LTS) has recently be- 
come more frequent than congenital 
anomalies in developed countries. De- 
spite advances in the field of preven- 
tion in large centers, these acquired 
lesions occur rather frequently. 
Until recently, controversy did exist 
about the treatment of such children, 
who are tracheostomized or cannot be 
extubated. A waiting attitude with 
tracheostomy alone has been advo- 
cated by some authors, hoping for 
spontaneous growth of the stenotic la- 
ryngeal lumen.' If so, decannulation 
without any other treatment should be 
possible after many years. This atti- 
tude is sometimes justified in mild 
cases of congenital LTS, where a spon- 
taneous endoluminal enlargement has 
been reported.’ But the risk of trache- 
ostomy accidents has to be con- 
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Treatment for Laryngotracheal 
osis in the Pediatric Patient 


sidered.^? Additionally, it has been 
demonstrated that spontaneous im- 
provement is unusual in cases of ac- 
quired stenosis." Medical treat- 
ments and endoscopic local injeetions" 
are elusive in case of fibrous and steady 
stenosis. As for pure tracheal stenosis 
and adult subglottic stenosis, dilata- 
tions have been described; they are in- 
efficient and can be dangerous because 
of the risk of worsening an unsteady 
stenosis circled by the nonexpandable 
cricoid ring." Long-term stenting 
without surgery is sometimes recom- 
mended in rare cases with minor re- 
sidual subglottic stenosis."'*" As a 
matter of fact, since articles began 
mentioning precise grade of LTS,*"* it 
seems that enlargement surgery with 
an external approach is the method of 
choice for severe LTS treatment. In 
that field, the described techniques are 
miscellaneous. Many authors have 
shown it is impossible to advise one 
method and one surgical technique for 
each patient.’ With growing experi- 
ence, 


personal treatment. This study has 
been developed to show how it is feasi- 
ble to recommend some of the avail- 
able techniques. 


PATIENTS AND METHODS 


Of the 415 cases of LTS diagnosed in our 
institution during the period from 1974 to 
1987, this retrospective study includes 115 
cases operated on and followed up for at 
least 1 year. The remaining group of 300 in- 
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it remains obvious that most — 
cases of LTS are atypical and require 









Posterior grafting 
Anteroposterior grafting 
(costal cartilage) 3 


*LTP indicates laryngotracheoplasty. 


cludes recent cases (insufficient follow-up) 
and mild cases, diagnosed after one or two 
episodes of "eroup," with no further recur- 
rence of laryngeal symptoms under medical 
treatment. After endoscopy and staging of 
stenosis, indications for surgery were al- 
ways assessed clinically; most of the surgi- 
cal cases had been tracheotomized for ex- 
. tubation failure and respiratory distress. 
Others had permanent mild dyspnea and 
showed stridor with severe retraction when 
. erying and/or failure to thrive without any 
.. other anomaly but LTS, 
— There were 74 male and 41 female pa- 
.—. tients. Their age at surgery ranged from 1 
month to 19 years; except for the 19-year- 
old girl, who was referred from North 
Africa for a congenital subglottic stenosis, 
all the patients were under 15 years old. The 
patients’ weights at time of surgery are 
given in Table 1. Note that 46 children 
(40%) underwent surgery weighing less 
than 10 kg. The smallest patient weighed 
.. 9300 g at the time of surgery. 
In 45 cases (39% ), the lesion was congen- 
ital with thick subglottie fibrous tissue, 
 €ricotracheal impaction, or a cricoid carti- 
lage anomaly. In 2 of these cases, the steno- 
sis was so severe that an actual laryngeal 
-atresia was noted. In another case, the LTS 
was associated with a deep interarytenoid 
. defect, sometimes called type Q laryngeal 
cleft. 













Table 1.— Weight at Time of Surgery, Stenosis Grade, and Techniques Used* 


Congenital Acquired 
(n = 45) (n = 70) (N = 115) 
Weight, kg 
0-5 4 1 5 
5-10 28 13 41 
10-15 6 16 22 
= 


Sos Grade 
1 {<70%) 
2 (70-9096) 





3 (29095) = 
Grade 4 (100%) 3 11 14 
Technique 
Anterior laryngotomy 
Castellated LTP 15 6 21 
Anterior grafting 
Costal cartilage 14 15 29 
Thyroid cartilage 1 1 2 
Hyoid bone 1 2 3 
Stent only 2 2 
Anteroposterior split 
Castellated LTP 5 9 14 
Plus posterior grafting 1 1 
Stent only gata 5 5 
Anterior grafting 3 11 14 



























20 23 


The 70 cases with acquired LTS all had a 
history of endolaryngeal trauma. Except 
for 2 cases of juvenile papillomatosis (with 
multiple endoscopies and endoluminal elec- 
trocoagulations) and 1 case following ra- 
dioactive implantation for a subglottic he- 
mangioma, the endolaryngeal trauma in 
most (67) of these cases was due to endo- 
tracheal intubation. In 30 of these cases, the 
primary reason for intubation was coma, 
most often due to skull trauma. In 14 cases, 
the reason for intubation was neonatal res- 
piratory distress (especially hyaline mem- 
brane disease). In 9 cases, the cause was 
acute dyspneic laryngotracheitis (especial- 
ly related to measles). In 8 cases, the endo- 
tracheal intubation was for surgery (espe- 
cially cardiac). In 3 cases, there was sepsis 
with pleuropulmonary involvement (espe- 
cially due to Staphylococcus aureus) and 
acute respiratory insufficiency. The cause of 
intubation was unknown for 3 patients re- 
ferred from North Africa. 

Using rigid bronchoscopes, telescopes, 
and catheters (all of known external diam- 
eter), the grade of stenosis was determined 
according to Cotton's classification*: a grade 
l stenosis corresponds to a lumen size 
reduction of less than 70%; grade 2 is a size 
reduction between 70% and 90%; grade 3 is 
more than 90%; and in grade 4, no lumen 
can be found. Table 1 summarizes our 
patients' classification. Forty-seven cases 
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Table 2.— Congenital Severe LTS* 


1974-1984 1985-1987 
(n — 28) (n = 17) 
Castellated LTP 20 0 
Anterior costal 
graft 8 12 
Other grafts or 
no graft 


*LTS indicates laryngotrachea! stenosis; LTP, 
laryngotracheoplasty. 




























(41%) presented with a laryngeal lumen 
reduced to 10% or less of the normal size 
(grades 3 and 4). In this group, 9 cases (19% ) 
were congenital but 38 (81% ) had acquired 
lesions. Surgery was necessary for these 
cases. However, clinical findings were to be 
considered for determining indications in 
grade 1 and some grade 2 stenoses, as 
described earlier. 

The distribution of surgical techniques 
used is given in Table 1. Almost all the la- 
ryngeal enlargement techniques with ex- 
ternal approach described in children were 
used''” One can note that anterior laryn- 
gotomy alone was favored for the congeni- 
tal lesions. Among those, the castellated 
incision described by Evans and Todd" was 
widely used. Among the other techniques, 
the costal cartilage graft inserted in the 
anterior midline laryngotomy described by 
Fearon and Cotton" was most often em- 
ployed. Acquired stenosis usually required 
an anteroposterior laryngotomy. This pro- 
cedure was associated with either a stent 
alone, as described by Réthi,"‘ or a cartilag- 
inous insertion, which is either only ante- 
rior or anteroposterior. These different 
methods seemed necessary to enlarge the 
larynx at its narrower portion. Most often, 
this was anterior in case of congenital 
stenosis but either anterior or posterior or 
circular in acquired lesions. Nate that every 
posterior cricoidotomy requires a rigid 
stent, such as the Aboulker tube.? This has 
to be tied to a metallic cannula (with inner 
tube) by a stainless steel wire, which cannot 
be unknotted during the whole stenting 
procedure. The tube lumen is free, and the 
cannula (and its inner tube) is fenestrated 
so that it can be p!ngged and the patient can 
breathe and speak via the upper airway. 
The choice of teehnique varied with time. 
Table 2 shows that the castellated incision 
technique has been abandoned since 1985. 


RESULTS 


The congenital stenosis outcome was 
simple: 37 (82%) of the 45 patients 
could be decannulated after 1 surgical 
procedure (mean postsurgical trache- 
ostomy time, 6 months) Seven pa- 
tients underwent a second procedure: 


Laryngotracheal Stenosis—~Narcy et al 
























Dead, Nb. 


in 3 cases; the Beo cartilage graft 
without stenting prolapsed into the 


laryngeal lumen; in 4 cases, large 
amounts. of endoluminal granulation 
tissue led to recurrent sear stenosis. In 
9 of these cases, a proved gastroeso- 
phagealreflux had to be treated before 
the second procedure. These seven sec- 
ond precedures consisted of 5 cases 
with anterior cartilage grafting and 
stenting, one hyoid bone pedicled with 
the sternohyoid muscle insertion, and 
one anteroposterior laryngotomy with 
anterior cartilage insertion. One pa- 
tient eventually died. because of acci- 
dental decannulation (this was a case 
of laryngeal atresia). 

The outcome in acquired LTS was 
less simple. Forty-eight (69% ) of the 
10 patients could be deeannulated af- 
ter one procedure. Fourteen had to un- 
dergo surgery again; 1 had three pro- 
cedures, 1 had four procedures, and 1 
had six surgical procedures. The aver- 
age tracheostomy duration after the 
first procedure was about 1 year for 
these 62 patients. Of the 5 children still 
trarheostomized, 2 have severe neuro- 
logic disorders due to one accidental 
decannulation and one Montgomery 
T-tube aspiration. No complication oc- 
curred with the Aboulker stents. 


n" Lastly, 3 children with acquired LTS 
=> died, 1 after an accidental decannula- 


. tion, the other 2 of immune deficiency 


E: ü was congenital, the other due to 









=- Bood- transfusion-related acquired 
immunodeficieney syndrome in an ex- 





tremely premature child). Table 3 


summarizes delays and decannulation 
rates for each type of stenosis. 

After a first surgical failure, an ad- 
sditional stenting, by a Montgomery T 
"tube, was often considered. Used twice, 
it allowed the patient's decannulation 
once. After the patient’s decannula- 
tion, few satisfactory respiratory test 
; results could be obtained in this series 


Table 3. -—Results 


Congenital Acquired Total 
LN (n 45) (n = 70) (N — 115) 
S quei ^d procedure, No. (99) 37 (82) 48 (69) 85 (74) 
, Multiple p procedures, No. Hn" 14 21 
Mean. postoperative tracheostomy 
time, me E 12 10 
Still cans 'uiated, No — 5 





‘ecause of poor cooperation. However, 
all of the decannulated children had 
clinically assessed steady respiratory 
function. They were able to make usual 
efforts adapted to their age. 

Dysphonia is the main sequela en- 
countered after these successful treat- 
ments. It is usually absent when the 
lesion was a pure congenital subglottic 
stenosis, but it is constant in aequired 
LTS. This seems to be due to the initial 
laryngeal trauma and the surgery or 
the stent. However, it seems that the 
glottic air leak is worsened by a poste- 
rior ericoidotomy. 


COMMENT 


Despite a large choice of methods 
and although experience plays an im- 
portant role, the treatment of LTS in 
children remains difficult. However, 
since 1972, many publieations have 
mentioned successful surgical pro- 
cedures,'!!792}22, and many authors 
have recently proved the superiority of 
these methods over conventional med- 
ical and/or endoscopic treatment in 
severe cages.267315162328 Especially in 
the case of an acquired subglottic le- 
sion, a conservative approach based on 
tracheostomy and long-term stenting 
has proved unsatisfactory. Even in 
moderate congenital subglottic steno- 
sis, if a tracheostomy is needed, it 
seems too hazardous that the tube re- 
main in place for many months or 
years, so this is avoided if possible." In 
these cases, the enlargement surgery 
brings rapid relief of the tracheostomy 
constraint. There is no age limit in this 
field, but a weight of 6 kg is needed be- 
fore surgery.? However, as in the se- 
ries by Evans’ and Cotton,^ most of 
our cases had severe lumen size reduc- 
tion. Of the 115 cases, 12% presented 
with no lumen, 41% with a size reduc- 
tion greater than 90%, and 92% with a 
reduction greater than 70%. 
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Except in the rare case of atresia,” 
cases of congenital LTS had the most 
favorable outcome. Two main surgical 
procedures have been used: the castel- _ | 
lated laryngotracheoplasty until 1984, | 
and the anterior cartilagincus rib - 
graft insertion. From 1985, the latter — 

was preferred as it seemed to allow a 
rapid mucosal epithelialization and as | 
it is feasible without any stenting. g 
Theoretically, this allows a- rapid 
decannulation. However, our serie 
showed the same postoperative cannu 
lation time with both procedures 
(about 6 months), but the series is too — 
small to show significant results. Both — 
techniques seem valuable. If possible, - 
attention should be paid to avoid vocal ' 


cord injury (either with the knife or 
with the stent) to preserve the voice = 


quality. 


Our series had one death because of 
accidental decannulation in a case of 
congenital LTS. It seems that alonger —. 
tracheostomy period involves a higher — 


risk of accident. This leads us to ad- c 


vocateenlargementsurgeryincongen- 
ital LTS instead of waiting for the 


spontaneous growth of the laryngeal : 
lumen with tracheostomy alone... nS 
Acquired stenoses seem to be. more _ 


difficult to manage, and no procedure — 
ean fit every case. In two thirds of the = — 
cases, the stenosis extersion (posteri- 
or glottic and subglottic scar tissue)  - 
and its severity required a posterior _ 
cricoidotomy associated with the an- — 
terior laryngotomy. In our experience, d 
this procedure requires either a 6- 
month rigid stenting" or anteroposte- -= 


rior cartilage grafting, or both, for a 
better result. This is the main problem 
concerning tight stenoses and children 
older than 3 years where residual 
stenosis remains frequent. The best 
stent seems to be the Aboulker tube” 
made of polytef (PTFE), which is bet- 
ter tolerated by the mucosa than any 
other type*?* and seems rigid enough 
to keep grafts and cut cartilage in the 
right position.^*" The disadvantage of 
these techniques seems to be the glot- 
tis abduction defect, which later per- 
sists during phonation. It is also possi- 
ble that the stent “laminates” the vo- 
cal cords, and frequently the anterior 


grafting widens the anterior commis- . a 
sure. This could explain postoperative — 
dysphonia. But one has to consider). — 
















that the preoper 





failure, another Stenting Period with a Aboulker Stent in Cases of 
tracheal Intubation) Produce the Same ontgomery T tube has been tried cricoidotomy «12527 If our r 
amage. Particularly, the anterior Sometimes, Th Success rate of this þe classified as Satisfactory į; 
commissure jg widened by Surgery method (50% seemed sufficient tous. itg] LTS, the SUCCESS rate in s 
only if it is Involved by stenosis. Thus OWever, granulation tissue fre. quired LTS is insufficient. O 
rigid stenting Seems rarely to Produce quently tends to occur in the supra- the grade 4 esions had t} 
amage. | glottis, especially at the Upper tip of results, It seems that these ve; 
Concerning cartilage grafting, in re the tu €, which was Initially lesion Cases require More than one 
Cent years, more and more rib grafts free Additionally, One aspiration acci- ure, with anteroposterior gre 
ave been used In posterior cricoidot- dent with such a tube With asphyxia Finally, we would offer som 
omy In Severe acquired LTS to stabilize occurred, with severe neurologie se. rules for Pediatric LTS Surge 
the two hemicricoidg Nothing Signifi quelae. That jg Why we prefer Waiting tracted from this series ag well: 
Cant can be Shown about the results in about 2 months after a confirmed e literature- (1) use vertical] 
terms of decannulati laryngotracheoplasty failure and pro- geal Skeleton incisions only; ( 
Another factor that Can interfere gramming a Second procedure with cartilage augmentation and 
with epithelialization and ecannula cartilage Supply Stenting for cases of acquired L5 
tion is 8astroesophagea] reflux, It ur methods and results are consis- children with Aboulker stent; 
Should be Sought and treated during tent with the Main series of the En. ‘breathe and speak normally w 
and after Stenting Otherwise, it has glish-language literature,27.16.2730 fenestrated cannula; (4) wait i 
een shown that endolaryngea] gran- adopted the Evans ang Fearon-Cotton Steady, healthy mucosa before 
ulation tissue occurs with a high Operations and used them in ve Eery; and (5) if granulation tissu 
incidence, young infants, As havea num ber of our curs, think about 8astroesophageg 
After a first laryngotracheoplasty Colleagues, we adopted the rigid flux, 
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fca cy of Absorbable Suture 


Marvin P, Fried, MD; David S. Caminear; Erik R. Sloman-Moll, MD 


e Aithough microvascular anastomoses 
are roulinely performed with nonabsorb- 
able sutures, a foreign bocy reaction can 
be stimulated that acts as a nidus for 
inflammation, infection, and possible 
thrombesis. Absorbabie sutures should be 
able to-diminish this reaction. There are 
sparse data describing the use of absorb- 
able sutures for both arterial and venous 
anastomoses. This investigation com- 
pares standard microvascular anastomot- 
ic technique using ronabsorbable 10-0 
sutures (nylon) with absorbable 10-0 su- 
tures{polyglactin 910), using a previously 
reported tubed superficial epigastric flap 
model in rats. Patency rates and histologic 
responses are compared at intervals of 3 
days and 1, 2, 8, and 12 weeks postoper- 
atively. Arterial and venous patency rates 
were similar for both materials (overall 
nonabsorbable, 85.9%; overall absorb- 
able, 84.4%). A somewhat increased in- 
flammatory response was noted in the ar- 
terial absorbable group at 1 week and in 

- both tbe venous and arterial nonabsorb- 


Js able groups at 8 and 12 weeks postoper- 
ra “atively: The later finding most probably 
^. represents the continued presence of the 
-nylon sutures. The incidence of intralumi- 
> ; nal thrembosis was greater for nonabsorb- 
5 vabl suture, 












scurring in two arterial and 
enous: iastomoses, compared with 
ni one absorbable suture yenous anas- 
tomesis. We conclude that nonabsorbable 
suture is as efficacious as standard ab- 
sorbable material im both arterial and 
venous microanastomoses with the poten- 
tial benefit of diminished foreign body re- 
action. us 

m (Arch: Otolaryngol Head Neck Surg. 

E 1990: 716: 1051- -1054) 














S urgical microvascular anasto- 

moses are routinely performed 
with nonabsorbable sutures. Studies 
have shown that such sutures, al- 
though providing for reliable patency 
rates, are a nidus for foreign-body re- 
action and a site for inflammatory re- 
sponse, infection, and possible throm- 
bosis. Absorbable sutures should be 
able to diminish this foreign-body re- 
action. There are sparse data describ- 
ing the use of absorbable sutures for 
microvascular arterial and venous 
anastomoses. We compared microvas- 
cular anastomotic technique with the 
use of 10-0 nonabsorbable sutures with 
10-0 absorbable sutures on arteries 
and veins in a rat model. Vascular pat- 
ency, inflammatory response, and both 
partial and/or complete thrombosis 
are evaluated by visual inspection and 
by histologic confirmation. 


MATERIALS AND METHODS 


Female adult Wistar retired breeder al- 
bino rats (Harlan Sprague-Dawley) weigh- 
ing 300 to 400 g and having free access to 
food and water were divided into two 
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groups; and operated on using intraperito- 
neal chloral hydrate (36 z/L) anesthesia. 
Animals required approximately 2.0 mL of 
ehloral hydrate as an initial dose and anes- 
thesia was further maintained with 0.5 mL 
every 40 minutes. Group 1 consisted of an- : 
imals undergoing arterial anastomoses; 


and, group 2, animals undergoing venous oo j 


anastomoses. Ábsorbable 10-0 polyglactin 
910 (Vicryl, Ethicon Inc, Somerville, NJ) 
sutures with a BV75-3 needle were used to 
approximate the right femoral vessels. The 
left femoral vessels (controls) were sutured 
with 10-0 monofilament (nonabsorbable) 
nylon (Ethilon, Ethicon} with a BV75-3 
needle. Animals used in this study were 
maintained in accordance with the guide- 
lines of the Committee on Animals of the 
Harvard Medical School (Boston, Mass) and 
those prepared by the Committee on Care 
and Use of Laboratory Animals of the 
Institute of Laboratory Animal Resources, | 
National Research Council. | 

After shaving the hair off the lower 
abdomen with an electric cutter, bilateral 
2 X 6-cm full-thickness groin flaps, based | 
on the superficial epigastric vessels were . 
raised. This provided for a tubed superficial — 
epigastric flap as described previously.’ 
This animal model adequately reflects the 
patency of the axial vessels so that reex- 
ploration of the pediele i is not necessary. 
Dissection was carried tothe deep femoral . 
vessels and all perforatiag branches were - 
ligated with 7-0 polypropylene (Prolene, | 
Ethicon) or eauterized (Hz t-Temp No. 6824, 
Weck, Princeton, NJ) as necessary. Two 
single microvessel clamps (Kleinert-Kutz, 
Weck) were used to align the vessels. Lido- 
caine (1.0%) and heparinized saline 
(8000 U/L) were used to dilate and irrigate - 











the vessel ends, respectively. Arteries were 
. anastomosed with 7 to 10 interrupted sutures 
. inthestandard fashion, while veins required 
-. 8 to 12 sutures to assure coaptation. Patency 
was determined by the empty-and-refill 
- test. 
... Å wide cellulose collar was placed around 
/. the neck of each rat to prevent cannibaliza- 
. tion of the newly created tubed superficial 
— epigastric flap. Flap conditions were as- 
.. sessed at 24 and 48 hours. The collar was 
.. removed 48 hours postoperatively provided 
|o the tubed superficial epigastric flap sur- 
- o. vived. If the flap failed, the operated-on 
vessel was explored and immediately har- 
-vested for histologic examination. Arterial 
m occlusion yielded a pale, cool nonedematous 
- = flap that would later undergo dry ischemic 
neerosis. Venous occlusion was associated 
with edema, cyanosis, followed by a black 
-and dry flap. 

Rats were killed at 3 days, 1, 2, 4, 8, and 
12 weeks postoperatively by ether inhala- 
tion along with an intracardiac chloral hy- 
drate (36 g/L) injection. Vascular patency 
was evaluated at the time of killing. Vessels 
were fixed in 37% buffered formaldehyde 
solution, prepared for routine histologic 
examination, and then stained with hema- 
toxylin-eosin. 





RESULTS 


Thirty-six rats were initially en- 
tered into group 1 (arterial microanas- 
tomosis). Of these, three died intraop- 
eratively and one cannibalized the flap 
within 48 hours postoperatively, leav- 
ing 32 animals to be evaluated. The 
patency rate, as determined first by 
flap failure, and then by observation of 
the arteries, was 84.4% for the absorb- 
able suture subgroup and 87.595 for the 
nonabsorbable suture subgroup (Table 
1). Similarly, 37 animals were entered 
into group 2 (venous microanastomo- 
sis). There were two deaths and three 
cannibalized flaps leaving 32 rats to be 

:¿ .- evaluated. The patency rate was 84.4% 
==. for both the absorbable and the non- 
` absorbable subgroups (Table 1). 

Of the animals with successful bi- 
: lateral viable flaps, 24 comprised each 
- Subgroup that could be used for histo- 
logie comparison (nonabsorbable to 
. absorbable, arterial and venous). The 
other animals were eliminated from 
histologic evaluation, but included for 
patency analysis. The presence of in- 
flammation, fibrosis, and thrombosis 
: were categorized into none, mild, mod- 
erate, and severe corresponding to 
grades 0 through 3 (Tables 2 and 3). 



















Table 1.—Arterial and Venous Patency Rates 











No. (%) 
CUT n i mtn, 
Overall 
Absorbable Nonabsorbabie Absorbable and 
Suture Suture Nonabsorbable 
Group 1 
_ Arteries only 27/32 (B4.4) 28/32 (87.5) 55/64 (86.9) 
———————X——XÀ (i re RN: 
Group 2 
Veins only 27/32 (84.4) 27/32 (B4.4) 54/64 (84.4) 
























Overall arteries 54/64 (84.4) 55/64 (85.9) 109/ 128 (85.2) 










Table 2.—Absorbable Suture for Microvascular Anastomoses: 
Arterial Histologic Analysis * 
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Mean Mean SD Mean SD 





Week Mean 





















3 d 1.25 0.5 1.25 0.5 0 0 0 

1 2.75t 0.5 1.0 0.5 0 0 0.25 0.5 

2 2.5 0.816 2.0 0.957 0 0 0 1 

4 1.75 0.957 1.75 0.957 0.25 0.5 0 0 

8 1.0 0 2.25 0.957 Q 0 0.751 0.5 
12 1.25 0.5 2.0 0,816 0.75 0.5 1.0 0 








*N equals four per group. 


1P « 01. 
tP < .05. 





Table 3.—Absorbabie Suture for Microvascular Anastomoses: 
Venous Histologic Analysis * 







inflammation Fibrosis 


prenem naamaani aanraai, 






















Absorbable Nonabsorbable Absorbable Nonabsorbable 
gt nem tir, Meneses maison, qme Pear, ittm rm ete atit 
Week Mean SD SD Mean SD Mean SD 
3d 1.5 0.577 2.0 0.816 0.25 0.5 






1 10 0 1.25 0.5 0 0 025 0.5 
2 15 ^ 0.577  233(n—3) 0577 10 0 133(n- 3) 0.577 









4 1.75 0.5 1.75 0.5 1.25 0.5 1.0 0.816 
*N equals four per group. 
tP < .05. 


Only one specimen (2-week postopera- The only significant difference in fi- 
tive venous nonabsorbable suture) brosis between the two suture types in 
could not be examined because of in- either arterial or venous anastomosis 
adequate preparation. The final value was observed at 8 weeks with a greater 
reported is the mean grading for the response inthe nonabsorbable arterial 
animals in each category (Tables 2 subgroup (P «.05) (Table 2) (Figs 1 
and 3). through 4). 

At 1 week, there was noted to be a Thrombosis was observed in seven 
greater inflammatory response in the vessels. Two arteries and four veins of 
arteries anastomosed with absorbable the nonabsorbable subgroups con- 
sutures (P«.01) (Table 2). At 2 X tained thrombi. A mural thrombus 
months, the inflammation was more was seen at 3 days and an occluding 
pronounced in both the venous andar- thrombus at 2 weeks in the arteries; 
terial groups when nonabsorbable su- — the venous thrombi were noted in two 
tures were used (P « .05) (Table 3). animals at 3 days (both occluding), one 
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Postoperative: top left, 2 months; top right, 1 month; bottom left, 2 
weeks; and »ottom right, 1 week. Arrows indicate sutures. Note the 
presence of sutures at 2 months. When compared with Fig 2, top left, 


a greater degree- of inflammation is seen. 


Fig 3.—Veneus anastomoses performed using nonabsorbable suture. 
Postoperative: top left, 2 months; top right, 1 month; bottom left, 2 
weeks; and bottom right, * week. Arrows indicate sutures. 


mural at 1 week, and one mural at 4 
weeks postoperatively. One vein from 
the absorbable subgroup was found to 
have an oecluding thrombus in a 2- 
week animal. 


COMMENT 


The ability to reconstruct surgical 
defects afer resection of head and 
neck malignancies has been assisted 
by the advances in free tissue transfer 
and microvascular technique. The ul- 
4 timate goal should be a rapid and 


effective method to restore form and 
function. The use of nonabsorbable su- 
ture material for small-vessel anasto- 
mosis has the inherent potential of 
promoting a foreign body reaction that 
can lead to thrombosis and subsequent 
flap failure. This study was designed to 
see if an absorbable suture of polyglac- 
tin 910 (Vicryl) could be used for mi- 
croarterial and microvenous anasto- 
moses and the histologic response 
when compared with standard nonab- 
sorbable nylon suture material. 
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Postoperative: top left, 2 months; top right, 1 month; bottom left, 2 
weeks; and bottom right, 1 week. Arrows indicate sutures. By 2 months 
all evidence of sutures was absent. 





Fig 4.—Venous anastomoses performed using absorbable suture. 
Postoperative: top left, 2 months; top right, 1 month; bottom left, 2 
weeks; and bottom right, 1 week. Arrows indicate sutures. Note the ab- 
sence of discernable suture in 2-month specimen (top left). 


Inflammation is a generalized phe- 
nomenon seen to some degree in all 
vascular anastomoses, occurring 
around sutures and particularly in the 
adventitia. The inflammation begins 
within days, first as an acute polymor- 
phonuclear infiltrate, which then be- 
comes predominantly lymphocytic by 
1 to 2 months. A persistent granuloma 
may form around some sutures.’ We 
observed this inflammation in both 
arterial and venous groups, and with 
both types of suture material. At 1 
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< week, there appeared to be a greater 
. inflammatory response in the absorb- 
. able arterial subgroup than in the 
nonabsorbable subgroup. At 8 weeks, 
= more inflammation was observed both 
< in the arterial and in the venous non- 
- absorbable subgroups. The consequent 


.* fibrosis was comparable in almost all 


subgroups except somewhat more no- 
 ticeable at 8 weeks in the arterial non- 
absorbable subgroup. 

The initial inflammation at 1 week 
seen in the arterial absorbable sub- 
group appears to be an accentuation of 
the normal response. The diminished 
inflammation over the subsequent 
weeks observed in this subgroup, and 
most prominent at 8 weeks, is most 
probably a reflection of fewer foreign 
bodies at the surgical site. As the 
suture is slowly eliminated from the 
tissue, not only does the inflammation 
subside, but so does the impetus for 
fibrosis.^* We noted similar histologic 
responses in both arterial and ve- 
nous  mieroanastomoses.  Further- 
more, light and scanning electron mi- 
croscopies have revealed that rejuve- 
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model for the assessment of microvascular pa- 
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process of microvascular anastomosis. Scand J 
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3. Ussia G, Feldmann O, Galletti M, Salerno A, 
Jaeono A, Galietti G. Histopathological aspects of 
tissue reactivity to suture materials in microsur- 
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nation of endothelium is more rapid, 


the intimal surface smoother with less 
likelihood of luminal constriction 
when absorbable suture is used.‘ In 
many cases, the absorbable sutures 
were difficult to discern microscopi- 
cally 2 months after surgery. 

We observed a diminished incidence 
of luminal thrombi in the absorbable 
suture group with only one venous 
thrombosis at 2 weeks postoperatively. 
In contrast, two arterial and four 
venous thrombi were found in the 
nonabsorbable suture group. All 
thrombi were noted within 1 month 
after surgery. The difference may well 
be due to the rapidity of endothelial 
repair as noted above. 

When mechanical endurance of a 
microanastomosis is evaluated under 
unphysiologic strain, absorbable su- 
ture shows an early tendency to tear 
more easily than nonabsorbable mate- 
rial. This observation, however, has 
been shown not to be the case under 
physiologic conditions in vivo.‘ 

Absorbable sutures also have been 
shown to produce less histologic 
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response (subintimal hyperplasia, me- 
dial necrosis, and scar formation) in 
growing vessels when compared with 
nonabsorbable sutures.‘ 

We found that the overall patency 
rates in both microarterial and mi- 
crovenous anastomoses were compara- 
ble whether absorbable or nonabsorb- 
able sutures were used. The advan- 
tages of absorbable sutures are the 
lack of a permanent foreign body, the 
lessened inflammation that is gener- 
ated, and the potential for less scar- 
ring and liminal thrombi. 





Further investigations are currently . 


underway to combine the use of ab- 
sorbable sutures with a laser-assisted 
vascular microanastomosis to elimi- 
nate any foreign body as well as to de- 
crease the surgical time.’ 
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iandibular Gland Tumors 


— Adverse Histologic Factors and Therapeutic Implications 





Randal S. "Weber, MD; Eobert M. Byers, MD; Brian Petit, MD; Patricia Wolf; Kian Ang, MD; Mario Luna, MD 


€ We reviewed our 44-year experience 
with tumors of the submandibular gland to 
determine what ‘actors influence outcome 
and their implications *or treatment. The 
most common benign neoplasm was pleo- 
morphic adenoma (21). while among ma- 
lignant tumors t^e adesoid cystic variety 
(37) predominated. For the 86 patients 
who had malignant tumors, the 2- and 
5-year survivals by the life table method 
were 82% and €9%, respectively. For pa- 
tients with malignant umors, histology, 
size, perineural invasion, and prior treat- 
ment did not affect overall survival. Fac- 
tors adversely affectirg outcome were 
extraglandular soft-tissue extension and 
lymph node metastass. Local-regional 
control was enhanced in patients with 
soft-tissue extension ifthey were treated 
by surgery followed by radiotherapy rather 
than by surgery alone. 

(Arch Otolaryngol Fead Neck Surg. 
1990; 116: 1055: 4060) 


5 rne: s arise in th» submandibular 


gland less often than inflamma- 


. . tery processes and preduce a paucity of 
symptoms. Consequeatly, it is not un- 
 usualfor there to be. 

^ jn diag 


xsignificant delay 
osis and treatment. The dif- 
ferentiation between :umors arising in 
the gland zu enlargement of adjacent 
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lymph nodes may further contribute to 
the diagnostic difficulties and delay. 

We reviewed our experience with 
these unusual and challenging tumors 
to understand the natural history, the 
influence of histology, the patterns of 
spread, and the role of multimodality 
therapy. 


MATERIALS AND METHODS 


Between 1944 and 1985, 110 consecutive 
patients with tumors of the submandibular 
gland were treated at the University of 
Texas M. D. Anderson Cancer Center, 
Houston, and they compose the patient 
material for this retrospective review. The 
demographic data are presented in Table 1. 
Minimum follow-up for patients with ma- 
lignant tumors was 24 months. All patho- 
logic materials were reviewed by one of us 
(M.L.) and the diagnosis was confirmed or 
reassigned using current histologic criteria 
for salivary gland tumors.' Particular at- 
tention was given to the identification of 
perineural invasion, soft-tissue extension, 
bone invasion, and lymph node metastasis. 
The analysis was completed on January 1, 
1990, and follow-up data were obtained 
from clinic charts, autopsy reports, and re- 
ferring physician correspondence. Where 
possible patients were staged retrospec- 
tively using criteria for salivary gland 
tumors. Recurrences were tabulated ac- 
cording to the first site of failure. Because 
of the location of the submandibular gland 
in the neck, it was not always possible to 
differentiate between local and regional 
failures. Therefore, any recurrence in the 
head and neck was considered a local- 
regional failure. Survival based on death 
due to salivary gland cancer and death from 
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any cause was calculated using the Kaplan- 
Meier life table method) The significance of 
the effects of various factors on outcome 
was determined by the log-rank statistic.’ 


CLINICAL AND PATHOLOGIC DATA 


The most common. benign tumor in this 
series was pleomorphic adenoma, while the 
most frequently encountered malignant 
histologic findings were: adenoid cystic car- 
cinoma, 37 (48%); mueoepicermoid carci- 
noma, 15 (17.4%); adenocarcinoma, 9 
(10.5% ); and carcinoma ex mixed tumor, 8 
(9.3%). The histologic spectrum for benign 
and malignant lesions are listed in Table 2. 
Due to the referral patterns, the majority of 
patients seen at our institution had malig- 
nant tumors. No patient with squamous cell 
carcinoma of the submandibular gland had 
a history of cancer of the skin or of the up- 
per aerodigestive tract. | 

The most commor presenting symptom 
for patients with berign and malignant tu- 
mors was a mass in the submandibular 
area. In one third of the patients, the mass 
was mobile; however, in an additional third, 
in allof whom the mass had previously been 
exeised, only induration was present. A 
fixed mass was present in 16 patients, while 
skin infiltration was found in 16 patients 
and ulceration in one patient. Eighteen pa- 
tients (21%) with malignant lesions com- 
plained of pain, compared with only one 
patient with a benign tumor. Motor er sen- 
sory deficits involving the V, VII, and XII 
cranial nerves were detected in 12 patients 
(14%) with carcinomas, while none of the 
patients with benign tumors had such 
symptoms. Clinieally, palpable iymphade- 
nopathy was found in 21 patients. (24%) 
with malignant tumors. 

Twenty-one of the 86 patients with ma- 


Gland Tumors — Weber et al 1055 



















Table 1.— Demographics 










Malignant | Benign | 
No. 86 — 24 











Median age, y 54 46.5 
Age range, y 10-89 12-84 
Gender ratio 1.4:1 1:3 
Median 43.5 30.5 






follow-up, mo 






lignant tumors had had no prior treatment. 
For the rest, previous treatment consisted 
of an excisional biopsy in 35 patients, inci- 
sional biopsy in 18, neck dissection in seven, 
and a biopsy followed by radiotherapy in 
four. The type of treatment at M. D. Ander- 
son depended on previous therapy and the 
disease stage at the time of referral. Sur- 
gery alone was used in 40 patients, radio- 
therapy alone was given to 15 patients who 
had previously undergone gland excision, 
and surgical resection followed by radio- 
therapy was chosen for the remaining 31 
patients. Among the 71 patients who un- 
derwent surgery, submandibular dissection 
alone was performed in 14 (19.7%), man- 
dibulectomy in 23 (32.395), and either a 
modified or radical neck dissection in 55 
(77.4% ). The floor of the mouth was re- 
sected in 28 patients (32.3%). 

Radiation was administered with mega 
voltage equipment over a median duration 
of 41 days. The median dose for 15 patients 
referred after gland excision was 57 Gy, 
whereas for 31 patients treated with 
planned en bloc resection and postoperative 
radiotherapy it was 55.4 Gy. 

Surgery alone was the treatment for all 
24 patients with benign disease. Twenty- 
one patients (87.5%) had not been treated 
prior to referral, two had previously under- 
gone excisional biopsy, and one had had an 
incisional biopsy. 


RESULTS 


Among the patients with benign tu- 
mors, all of whom underwent surgical 
resection that ineluded complete dis- 
seetion of the submandibular and sub- 
mental triangles, the surgical margins 
were negative and none of the patho- 
logic specimens displayed soft-tissue 
or perineural invasion. There were no 
. recurrences in any patients with be- 
J nign tumors. 

J— Among the 86 patients with malig- 
‘nant tumors, recurrences developed i in 
39 (45% ), with 21 occurring in the head 
and neck and 18 at distant sites. At last 
contact 34 patients (39%) were living 
- free of disease, 4 were living with dis- 
ease (5%), 30 were dead of disease 
. (85%), 14 died of other causes free of 





Table 2. —Histology of Submandibular 
Gland Tumors 


No. of 
Patients. 


Histologic Findings 


Pieomorphic adenoma 
Other * 
Malignant 
Adenoid cystic 
Tubular 
Cribriform 
Solid 
Mucoepidermoid 
High grade 
intermediate grade 
Low grade 
Not specified 
Adenocarcinoma 
Carcinoma ex mixed tumor 
Squamous carcinoma 
Undifferentiated 
Othert 
Total 


-=t Oncocytoma (1), sebaceous adenoma (1), and 


“benign lymphoepithelial lesion (1). 


TAcinic cell (1), lymphoepithelioma (1), unclassi- 
fied (2), and carcinoma exmonomorphic adenoma (1). 


disease (16% ), and 4 were dead of un- 
known causes (595). Cumulative sur- 
vival for death due to cancer is shown 
in Fig 1. 

Salvage surgery was attempted in 19 
patients, 16 with local-regional recur- 
rences and three with metastases to 
the lung. The median interval from 
initial treatment at M. D. Anderson to 
relapse was 12.5 months, and the me- 
dian duration from salvage to last 
contact was 32 months. Of the patients 
who underwent salvage therapy for 
head and neck recurrences, four were 
free of disease at last contact. Surgical 
resection of lung metastases was per- 
formed in three patients, of whom two 
died of disease at 24 and 70 months and 
the remaining one was alive with dis- 
ease at 52 months. 

To determine the impact of prior 
treatment, we divided the patients 
with malignancies into five groups 
based on previous therapy. Group 1 
consisted of 21 previously untreated 
patients. Nineteen were treated with 
surgery alone and two received post- 
operative radiotherapy. Four patients 
underwent en bloc mandibulectomy 
with in-continuity neck dissection. Lo- 
eal-regional recurrence developed in 
one and distant metastasis developed 
in another. Fifteen had regional dis- 
section alone; in six of them recur- 
rences developed in the head and neck 
and in one distant metastasis devel- 
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oped as the only manifestation of re- 
current disease. Of the two remaining. 4 
patients receiving combined therapy, : 
one had a mandibulectomy with neck 
dissection and one had a neck dissec- 
tion alone. Distant metastases devel- 
oped in both patients. 

Group 2 consisted of 36 patients who 
had previously undergone excisional 
biopsy of the gland. Nine were referred 
soon after biopsy and received radio- 
therapy alone, and in one a local- 
regional recurrence developed and in 
another distant metastasis occurred. 
The remaining 27 patients underwent © 
excision of the gland and were referred 
when recurrent disease developed. The 
median duration from excision to re- 
ferral was 5 months and ranged from 
1 to 192 months. Nine of these patients 
were treated at the M. D. Anderson 
Cancer Center by surgery alone. Gross 
tumor was present in the pathologic 
specimen of seven, while two had no 
identifiable tumor. Local-regional fail- 
ure occurred in three of these patients 
and distant metastasis in one. Surgery 
followed by radiotherapy was used in 
the remaining 18 patients. No residual 
tumor was found in two patients, while 
16 had gross residual disease. In one 
patient, failure occurred in the head 
and neck, while distant disease devel- 
oped in six. The presence of clinically 
and pathologically detectable disease 
had an adverse impact on the risk of re- 
currence: recurrence developed in only 
one of the four patients in whom no 
residual disease was found, compared 
with 10 of 23 who had gross tumor. 

Group 3 was composed of 18 patients 
who had previously undergone inci- 
sional biopsy of the gland followed by 
immediate definitive treatment at M. 


D. Anderson. Surgery alone was per- 


formed in nine patients, one received 
radiotherapy, and eight were treated 
with combined therapy. For those pa- 
tients treated with surgery, three had 
ce in the head and neck, the 
nt treated with radiation devel- 
oped distant metastases, and ef the 
eight patients undergoing combined 
therapy, two had local-regional recur- 
rence and two had distant disease. 
Group 4 consisted of seven patients 
who underwent regional dissection be- 
fore referral. Subsequent treatment 
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Fig 2. —Comparison of suwivabrates for death due to cancer between patients previously treated 


and those antreated prior to referral. 


bined ines | in two patients. For 

those receiving radiotherapy, one had 

relapse in the head and neck and two 
, had relapse at distant sites, while lo- 
M ^ cal-regional recurrenzes developed in 
.. both patients treatec with combined 
— therapy. D 
ce Group 5 included four patients 
= v treated: previously with radiotherapy 
lone and referred for e surgical: salvage 
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relapse as opposed to 28 (43% ) of 65 
who had prior therapy (Fig 2 ). 

The following variables were evalua- 
ted to determine their prognostic signi- 
ficance: TNM stage, tumor size, histo- 
logy, extraglandular extension, peri- 
neural invasion, and the presence of 
lymph node metastasis. TNM distribu- 
tion is shown in Table 3. Sixteen pa- 
tients (1995) were staged Tx because of 
insufficient clinical or pathologic infor- 
mation. The majority of patients had 
T4b disease, which, regardless of tu- 
mor size, is indicative of involvement 
of skin, soft tissues, bone, or major pe- 
ripheral nerves such as the facial or 
lingual nerve. For patients staged T1 
to T4a or in those without extraglan- 
dular extension, the 2- and 5-year dis- 
ease-specific survival was 95% and 
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Table 3.—TNM Distribution | 


Total: No. 
(%) 












4 16 (19) 
Ti 4 3 7 (8). 
T2 5 1 6 (7) 
T3 5 i 5 (6). 
T4a 2 TE 202) - 
50 (58) 
86 (100) 


88%, respectively, while those aiad m 
T4b had a 2-year survival of 7396 and. 0 
a 5-year survival of 55% (Fig 3) E 

The patients were divided into four 
groups based'on tumor size. For the 15 
patients with primaries of less than 2 
cm, the 2- and 5-year disease-specific 
survival was 9396 and 70%, respec- 
tively, and for those 12 with tumors 
between 2 and 4 cm it was 100% and 
9095, respectively. There were 21 pa- 
tients with lesions greater than 4 cm; 
their 2-year survival was 80%, which 
fell to 69% at 5 years. For the 38 
patients for whom the size of the pri- 
mary was not determinabile, the 2-year 
survival was 7376 and the 5-year sur- . 
vival was 62%. Log-rank analysis of 
survival based on size of the primary 
tumor did not reveal any significant 
difference among these patients 
(P = 151). 

We examined the impact on survival 
of the three major histologic findings. 
Thirty-seven patients (43%) had ade- 
noid cystic carcinoma and the 2-, 5-, 
and 10-year survival rates were 86%, 
12%, and 56%, respectively. Mucoepi- 
dermoid carcinoma was the next most 
frequent histologic type encountered. 
For the 15 patients in this group, the 
survival rate was &7% at both 2:and 5 
years of follow-up. Nine patients were 
diagnosed with adenocarcinoma; the 
2-year survival for them was 67 % and. 
the 5-year survival was 4476 . There 
was no statistically significant differ- 
ence in survival among patients. with | 
these histologic findings. Although 
histology did not significantly affect 
survival, the sites of failure were in- 
fluenced (P < .005) by it. Of 37 patients. — 
with adenoid cystic carcinoma, fye had 
recurrences in the head and neck and ^ 
14 had distant metastasis. In contrast, — 
of 49 patients with tumors of the Other 
histologic findings, 16 (80% ) had local-. — 
regional recurrences and four had dis- : 






















Gland Tumors — Weber et ab esr 5 






E 
NN 
J 08 
o iier re UN 
2 a 
ao o TT, (n = 20) 
à 9 T, (n = 50) 
0.2 P= 002 







pu Fig 3.— Survival rates for death due to cancer for patients with adverse histologic factors com- 
pared with patients without these findings. 
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Fig 4.—The impact of extraglandular soft-tissue extension on survival from death due to cancer. 






: Fig 5.— Disease-specific Survival for patients with histologically proven lymph node metastasis. 
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Table 4.— Effect of Therapy on 
Failure Site for Patients With 
: Soft-Tissue Extension 











Site of Failure 


tmm Pumas a a P ra 
Distant | 










Treatment No. of Local Meta- | 

Modality Patients None Regional stases- 
| Surgery 23 9 12 2 
Surgery 

and 

radio- 

therapy 26° 13 4* 5 





"P< .034. Includes four patients:from group 2 with 
previous excisional! biopsy and soft-tissue extension 
treated with radiotherapy after referral. 


tant metastasis. 

Soft-tissue invasion or extraglandu- 
lar extension was seen in 49 patients 
(57.0%). Histologic evidence of bone 
invasion was found in six of these pa- 
tients. Soft-tissue invasion was dem- 
onstrated in all patients with carci- 
noma ex mixed tumor (8/8) and undi£- 
ferentiated carcinomas (4/ 4), whereas 
47% of patients with mucoepidermoid 
and 40% of those with adenoid cystic 
carcinomas had it. Evidence of soft- 
tissue disease was of prognostic sig- 
nificance. Of 49 patients with demon- 
strable soft-tissue invasion, the 2-year 
survival, 73%, fell to 54% at 5 years. In 
contrast, 27 patients lacking histologic 
evidence of extraglandular extension 
had a2- and 5-year survival of 94% and 
88%, respectively, a significant differ- 
ence (P = .002) (Fig 4). 

All pathologic material was exam- 
ined for the presence of perineural in- 
vasion, which was found in 31 patients _ 
with adenoid cystic carcinoma, five . 
patients with adenocarcinoma, and - 
one patient with mucoepidermoid (in- 
termediate grade). The 2- and 5-year 
survival rates were 81% and 66%, re- 
spectively; whereas for those without 
perineural disease, the rates were 88% 
and 70%, respectively (P = .659). In 
patients. with adenoid cystic carci- 
noma with perineural invasion, the 2- 
and 5-year survival rates were 87% 
and 10%,. respectively (P = 825), 

The last prognostic factor examined 
was regional lymph node disease. Of 26 
patients with lymph node metastasis, 
12(46% ) had perineural disease and 19 | 
(73%) had soft-tissue extension. | 
Lymph node metastasis was found in © 
10 patients (2176) with adenoid cystic. 
carcinoma, four patients (50%) with 
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carcinoma ex oii amor, and three 
patients | 120%) with mucoepidermoid 
i ma, Additionally, lymph node 
tastases were seerin four patients 

vith squamous carciaoma, two with 
undifferentiated carcmoma, two with 
‘adenocarcinoma, and one with lym- 






| phoepithelioma. In 3 patients with 
- nodal metastasis, the 2 


2-year survival 
was 63%, which dropoed to 30% at 5 
years. In contrast, in @ patients with- 
out regicnal disease, the 2-year sur- 
vival was 9095 and the 5-year survival 
was 86% (P « .001) (Fig 5). 

There was no signficant difference 
in survival based on tseatment modal- 
ities. Surgery alone was used in 40 pa- 
tients, and the 2- anc 5-year survival 
rates were 87% and 77%, respectively. 
Of 15 patients referred after surgical 
therapy who received radiotherapy, 
these rates were 87% end 79%, respec- 
tively. Combined therapy was used in 
3l patients who had © 2-year survival 
of 74% aad a 5-vear survival of 60%. 

Although trestmenc modalities did 
not affect overall! survival for patients 
with malignant tumors, they cid affect 


» the patterns of failure for patients at 


— high risk for reeurrenee. Twenty-three 
patients with soft-tissue disease were 
treated with surgery alone, while 26 
had surgery followed =y radiotherapy. 
— Phe latter had a signifcant.y lower in- 
_ edidence of local-regienal recurrence 
|. (Table 4). Of 37 patierts with adenoid 
|| cystic carcinoma, 15 aad evidence of 
| soft-tissue extension as well as per- 
- jneural invasion. Surgery alone was 
' used in seven patien:s, and five pa- 
tients developed local-regional recur- 
rences. For the remaining eight pa- 
tients treated with combined therapy, 


hb none had recurrencesin the head and 


-neck and three had distant metastases 


D (P < 01) Combined therapy was used 


in 24 patients: ‘with perineural inva- 
‘gion, while 13 patients with this find- 
gu wer e treated with surgery alone. In 
f group two failed in the head 

; | dex 








failure. dad th "ee us iod aa at 
distant sites (P= OTE 


COMMENT 


When apatient presents with a mass 
iub andibular | riangle, the dif- 





ferential diagnosis includes lymphad- 
enopathy, sialadenitis, and neoplastic 
enlargement of the submandibular 
gland. Those with chronic sialadenitis 
relate episodes of painful swelling fol- 
lowing a secretory stimulus. Calculi, 
the most common cause, are usually 
radio-opaque and may be visualized in 
the majority of cases with submental 
occlusal roentgenograms); An acute 
suppurative process may be superim- 
posed on the chronic obstructive symp- 
toms and is manifested by fever, 
erythema, and purulent secretions ex- 
pressible from Wharton's duct. Long- 
standing obstruction and repeated in- 
fections result in a fibrotie, enlarged 
gland that must be differentiated from 
tumor. 

Benign and malignant tumors usu- 
ally present as painless masses with- 
out signs or symptoms suggestive of 
infection.? Their growth may be indo- 
lent or rapid, with the latter more of- 
ten seen in high-grade carcinomas. 
Pain and cranial nerve symptoms, al- 
though unusual, suggest malignancy. 

Physical examination is helpful to 
differentiate between enlargement of 
prevascular lymph nodes and an in- 
trinsic tumor of the submandibular 
gland. Bimanual palpation should al- 
ways be performed and may allow the 
physician to detect regional extension 
into the floor of mouth, fixation to the 
mandible, and posterior extension into 
the medial pterygoid muscle. The lin- 
gual, hypoglossal, and mylohyoid 
nerves lie in close proximity to the 
submandibular gland and may be in- 
vaded by tumors with a proclivity for 
perineural spread. Documentation of 
paresthesias or motor deficits, as well 
as a careful search for regional lym- 
phadenopathy, should be included in 
the initial examination. 

Radiologie evaluation is usually per- 
formed but rarely offers more infor- 
mation than that obtained by physical 
examination. Computed tomography 
and magnetic resonance imaging have 
been used to differentiate benign from 
malignant tumors of the parotid 
gland; however, information is lacking 
for submandibular gland tumors. 
Byrne et al’ found benign and low- 
grade malignancies of the parotid 
gland to display a homogeneous den- 
sity on computed tomographic imag- 
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ing. High-grade malignant neoplasms 
were characterized by heterogeneity 
and ill-defined, infiltrating borders. 
Unfortunately, many benign neo- 
plasms and inflammatory diseases 
demonstrate heterogeneity, making 
radiologic diagnosis imprecise. While 
useful for evaluating bene erosion, 
computed tomographie images of this 
region are often degraded by dental 
artifact. Magnetic resenance imaging 
offers enhanced soft-tissue detail but. 
it is not beneficial for determining 
bone involvement. Both modalities 
may identify enlarged cervical lymph 
nodes, with those greater than 1.5 em 
in diameter or matted, or those with 
central necrosis more likely to be his- 
tologically positive for turmor.* Sialog--— 
raphy has no role in the diagnosis of 
submandibular gland tutors. 

Prior to surgery, a finé-needle aspi- 
ration may be helpful in differentiat- 
ing tumor from inflammatory disease. 
The limitations of fine-needle aspira- 
tion for the diagnosis o? saiivary gland 
tumors are recognized; nevertheless, it 
may provide information in pianning 
the surgical procedure.’ 

With the exception of massive fixed 
tumors, the initial procedwre should be 
a regional dissection ef the subman- 
dibular triangle, which includes the 
entire gland às well as the submental 
and facial lymph nodes. This not only 
provides tissue for diagnosis but also 
removes the primary echelon lymph 
nodes at risk for metastasis. For be- 
nign tumors it serves as tae definitive 
operation. Incisional biopsy or a “shell 
out” of the gland risks tumor spillage 
and complicates further management. 
A radical neck dissection is usually 
unnecessary except for patients with 
massive lymphadenopathy or a re- 
gional recurrence, and even then in 
most instances the Xi nerve can be 
preserved.” Patients with recurrent 
tumor following previous surgery may 
require more extensive precedures, in- 
cluding resection of the mandible and 
floor of mouth. 

The regional nerves are not rou- 
tinely sacrificed unless grossly in- 
volved by tumor; however, with ade- 
noid cystic carcinoma the submandib- 
ular ganglion and the mylchyoid nerve 
should be examined histologically for | 
tumor. Major nerve trunks invaded by — 
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tumor should be followed in a retro- 
grade fashion until clear margins are 
obtained. If the lingual nerve is posi- 
tive at the foramen ovale, a silver clip 
is applied to the nerve trunk to aid in 
postoperative radiotherapy planning. 
Rarely is primary mandibulectomy re- 
quired except for instances of invasion. 
For tumors fixed to the mandible with- 
out evidence of bone erosion, the infe- 
rior border of the bone may be resected 
while preserving mandibular continu- 
ity. Floor of mouth or tongue invasion 
is unusual in previously untreated pa- 
tients, but it may be involved by mas- 
sive or recurrent tumors. In that case 
a composite resection is indicated; 
however, the prognosis is poor with 
this degree of soft-tissue invasion. 
Extensive en bloc resections that in- 
cluded the gland, mandible, floor of 
mouth, and radieal neck dissection 
were previously advocated as a means 
of enhancing local control.!! The use of 
postoperative radiotherapy in con- 
junction with a more limited regional 
dissection appears to offer similar con- 
trol rates without compromising sur- 
vival, especially for adenoid cystic car- 
cinoma and possibly for other high- 
grade tumors of the submandibular 
gland.'^* In selected patients who have 
undergone simple excision of the gland 
and have minimal extraglandular ex- 
tension or microscopically positive 
margins, radiotherapy, as our data 
demonstrate, can control local-re- 
gional disease. In patients with extra- 
glandular tumor extension, surgery 
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postoperative 


alone is associated with a high rate 
of local recurrence, which can be sig- 
nificantly reduced by the addition of 


radiotherapy. With 
salivary gland cancers of other sites 
such as the parotid gland, lip, and buc- 
cal mucosa, postoperative radiother- 
apy has been shown to decrease local 
recurrences.!^!* 

When major nerve trunks are in- 
vaded by tumor, postoperative radio- 
therapy should encompass not only the 
tumor bed but the more proximal dis- 
tribution of these nerves. Because of 
the well-known tendency for adenoid 
cystic carcinomas to produce skip me- 
tastasis along nerves, a clear nerve 
margin may not exclude more proxi- 
mal tumor. When the lingual nerve is 
involved, our current strategy is to in- 
clude the gasserian ganglion in the ra- 
diotherapy field. 

The prognosis for patients with ma- 
lignant tumors of the submandibular 
gland is influenced by the presence of 
soft-tissue invasion and regional 
lymph node metastasis as our study 
shows. Microscopic perineural inva- 
sion occurs in many patients with 
soft-tissue extension and lymph node 
metastasis, but as an independent fac- 
tor it does not seem to have a deleteri- 
ous effect on survival. Histologic clas- 
sification, at least in this series, was 
more indicative of site of tumor recur- 
rence than survival. Tumor staging 
seems to be most predictive of a poor 
prognosis in patients with adverse his- 
tologic findings and lymph node me- 
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tastasis, factors independent of tumor 
size. 

Patients presenting with a mass in ' 
the submandibular triangle require a 
systematic evaluation. The possibility 
of neoplastic enlargement of the gland 
should always be considered and in 
most instances can be predicted by the 
patient's symptoms and by physical 
and roentgenographic findings. The 
minimal surgical procedure for a mass 
in the submandibular triangle should 
be a regional dissection. An excisional 
biopsy of a submandibular gland car- 
cinoma is inadequate therapy and is 
associated with a high recurrence rate. 
When this situation is encountered 
additional therapy is mandatory to 
lessen the likelihood of local-regional 
relapse. For localized encapsulated tu- 
mors without adverse histologic fea- 
tures, a regional dissection alone may 
suffice; however, for high-grade tu- 
mors with adverse prognostic findings, 
additional surgery and radiotherapy 
wil improve local-regional control. 
Many patients will develop distant 
metastases long after an apparent 
cure; nevertheless, for instances of 


isolated lung metastasis, resection - 


may offer the patient prolonged sur- 
vival. 
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Dale H. Rice, MD 


e Dacryocystorhinostomy is commonly 
performed through are external incision. 
Several fansnasal approaches were de- 


scribed earlier in this century but they 
failed to gain popularity probably because 


of the difficult exposure. The recent de- 
velopmerit of nasal endoscopes has 
greatly irsproved intrazasal visualization. 
A prior cadaver study «demonstrated the 
feasibility of a transnasal approach. This 
study presents early msults on four pa- 
tients. 

{Arch Otolaryngol dead Neck Surg. 
1990; 116: 1061) 


acryocystorhinostomy is per- 
formed to conrect the lacrimal 


“sae direetly to the nasal cavity when 


rint 


there is ebstruction ether in the sac or 
in the nasolacrimal cact. The first ap- 
proach described in 1*10 was external.’ 
Shortly thereafter, transnasal proce- 
dures were describe] by West? and 
Halle? As the lacrimal sac is located 
near the anterior tip of the middle 
turbinate on the latezal nasal wall, ac- 
curate surgery under direct visualiza- 
tion was difficult. Ix an attempt to 


compensate for this, a transnasal 


transseptal approac! was described. 
In 1919, a sublabial zpproach was de- 


seribed Ey Veis. 


The recent development of rigid en- 
donasal endoscopes xas provided the 
otolaryngologist-he d and neck sur- 





/  geon with an unprecedented direct 
- view of the intranasal cavity, even al- 
z lowing: ferv isualization atangles from 


the dire st visual axis. These allow a 
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Four Patients 


more controlled access to, and manip- 
ulation of, the area of the lacrimal sac. 
A cadaver study demonstrating the 
feasibility of this approach was previ- 
ously reported.‘ 


PATIENTS, MATERIALS, AND 
METHODS 


In all four patients the procedure was 
performed with them placed under general 
anesthesia. The nasal cavity was first vas- 
oconstricted with cottonoids soaked in 1% 
lidocaine (Xylocaine) with 1:100000 epi- 
nephrine. The area of lacrimal fossa was 
then injected directly with a small addi- 
tional amount of the same solution. 

A circular incision was made through the 
mucosa down to bone and the mucosa was 
removed. The bone was subsequently re- 
moved with either a curette or a drill (two 
patients each). This allowed direct visual- 
ization of the medial wall of the lacrimal 
sac. If there is doubt, identification can be 
assured by passing a lacrimal probe into the 
sac. 

An incision is then made into the sac. The 
entire medial wall is removed. At this point 
the procedure is complete. If desired the 
opening can be stented in the usual way, but 
this seems unnecessary. 

The operative site can be easily inspected 
and cleaned using the endoscopes in the 
office as needed. 


RESULTS 


All four patients have maintained a 
patent opening with no symptoms of 
epiphora. One patient required re- 
moval of granulation tissue around the 
Silastic stent before healing was com- 
plete. 


COMMENT 


Intranasal dacryocystorhinostomy 
has the advantage of avoiding an ex- 
ternal incision and the risk of injury to 
the medial canthus. On the other hand, 
it is technically difficult if the bone 
overlying the lacrimal sac is thick as 
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lo copic Intranasal Dacryocystorhinostomy 


there is currently no bene-removing 
instrument specifically designed for 
this location. Perhaps the current best 
use for this approach is in revision 
dacryocystorhinostomy when the bone 
will already be gone. 

Endonasal rigid endoscopes allow 
excellent visualization of the medial 
lacrimal fossa. Patients suffering from 
persistent nasolacrimal obstruction 
may have this relieved via a transnasal 
dacryocystorhinostomy. This ap- 
proach avoids an external incision and 
the risk of injury to the medial canthal 
tendon. 
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Editorial Footnote 


The author presents an interesting new 
approach to dacryocystorlünostomy. Al- 
though the series is small and the follow-up 
of short duration, we thought our readers 
would like to be informed concerning this 
technique. We must remember that the 
usual dacryocystorhinostomy procedures 
are successful in more than 99% of patients, 
and we know that they wili hold up over 
many years. We look forward to learning 
more about the author's experience as ad- 
ditional patients are followed up for longer 
periods. | 





Byron J. BAILEY, MD 
Galveston, Tex 
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Ultrastructural Changes With Age in the 
Human Superior Laryngeal Nerve 


Anthony J. Mortelliti, MD; Leslie T. Malmgren, PhD; Richard R. Gacek, MD 


€ Electron-microscopic morphometric 
techniques were used to examine age-re- 
lated changes in postmortem human su- 
perior laryngeal nerves obtained at au- 
topsy (young adult, aged 20 to 30 years; 
old, 60 years and over). A statistically sig- 
nificant age-related loss of myelinated 
nerve fibers was detected (old, 7032 + 
1572; young, 10179 + 1969), represent- 
ing a 31% decrease. Much of this loss oc- 
curred selectively in small myelinated fi- 
bers (1 to 2 um) where there was an 
extensive (67%) and significant age-re- 
lated fiber loss. A corresponding analysis 
of axonal diameter of myelinated nerve fi- 
bers similarly showed an extensive (67%) 
and statistically significant decrease in 
myelinated fibers with small axonal diam- 
eters (0 to 0.5 um) in the old age group 
. compared with the young adult age group. 
These findings may represent a significant 
 . histomorphologic correlate to the ob- 
^. "served age-related sensorimotor dysfunc- 
` tion of the upper aerodigestive tract com- 
mon in the eiderly. 
d {Arch Otolaryngol Head Neck Surg. 
^. 1990;116: 1062-1069) 
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he phylogenetic descent of the hu- 

man larynx to its relatively low 
position in an elongated upper aerodi- 
gestive tract has brought the advan- 
tage of a more versatile phonatory 
tract, while simultaneously placing an 
increased demand on the sensory and 
motor systems to ensure deglutition 
without aspiration." Human studies 
have indicated a progressive loss of la- 
ryngeal reflexes involved in airway 
protection with advanced age‘ and an 
increased incidence of aspiration 
pneumonia in the elderly. Diminished 
sensory input from the supraglottic 
region has been suggested as a possible 
explanation for swallowing disorders 
in the elderly.* Furthermore, acoustic 
qualities of the senescent voice have 
been measured, implicating sensory 
and motor age-related changes of la- 
ryngeal function.*? 

Àn increasing demographic shift to- 
ward a more aged population has been 
recognized in the United States and 
throughout the world. In developed 
countries, more than 70% of the popu- 
lation survive beyond age 65 years, and 
30% to 40% of deaths occur at age 80 
years or over. The US Bureau of Cen- 
sus projeets that the number of elderly 
over 65 years of age in the United 
States will inerease from 26 million in 
1980 to between 57 and 73 million by 
2030." As the elderly population in- 
creases, more clinical problems asso- 
ciated with age-related laryngeal dys- 
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funetion can also be expected. 

The efficient laryngeal function re- 
quired in phonation, swallowing, and 
prevention of aspiration involves com- 
plex coordination of sensory receptors, 
peripheral and central neural path- 
ways, and motor responses." Age-re- 
lated dysfunction could involve one or 
all levels of this system. This investi- 
gation has examined age-related mor- 
phologic changes in the human supe- 
rior laryngeal nerve (SLN). The SLN 
contains both afferent and efferent 
components and plays a crucial role in 
sensation and autonomic innervation 
of the larynx as well as an important 
role in phonation.'^' 

Ultrastructural correlates of the 
age-related changes in laryngeal sen- 
sory and motor function have recently 
been reported for the internal branch 
of the SLN*" and the recurrent laryn- 
geal nerve (RLN)" of the rat. However, 
these studies showed no statistically 
significant loss of either myelinated or 
unmyelinated nerve fibers in the aging 
rat SLN* or RLN. While a general 
tendency for the loss of myelinated fi- 
bers with increasing age has been re- 
ported in human nerves,'*” age-re- 
lated loss of myelinated fibers in ani- 
mal models is less consistent.?" In 
view of this difference between animal 
models and humans in the tendeney 
for age-related nerve fiber loss, this 
study was carried out to determine the 
extent of nerve fiber loss in the human 
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SLN. IE: is advantageous to study hu- 
man SLN specimens because human 
specimens will represent the chrono- 
logic effects of the relatively lengthy 
humandlifespan on the structure of the 
SLN. Human SLN specimens will also 
demonstrate any changes inherent to 
the unique anatomic arrangement and 
unique specializatiens of the human 
larynx. The results cemonstrate a sub- 
stantial age-related loss of nerve fi- 
bers in the human SLN, consistent 
with the general tendency for age- 
related nerve fiber joss in human pe- 
ripheral nerves"? and an unexpected 
selective age-relatec loss of small my- 
elinated nerve fibers. 


MATERIALS AND METHODS 
Tissue Processing 


All nerves were collected at autopsy from 
male subjects selected by age and medical 
history. Although there are limitations to 
the interpretation possible from postmor- 
tem material,’ acceptable preservation of 
some aspects of the ultrastrueture in nerves 
obtained at autopsy up to 22 hours post- 
mortem have been deseribed.'?***> The use 
of autopsy human SLN tissue also permit- 
ted the aequisition of a sufficient number of 
specimens from the young adult age group 
(aged 20 to 30 years), which would have 
been difficult to achievein a study based on 
the use oftissues obtained at laryngectomy. 
Furthermore, SLNs obtained at laryngec- 
tomy could reflect nonrandom changes sec- 
ondary to a long history of tobacco and al- 
cohol use. 

Young subjects were between the ages of 
20 and 30 years (mean, 23.8 years). Subjects 
60 years and older comprised the old age 
group (mean, 76.2 years_ No subjects had a 
history of diabetes melli-us, metastatic ma- 
lignancy, peripheral newropathy, or recent 
notable weight loss. The age, race, height, 
weight, and cause of death for each subject 
are shown in Table 1. 

Segments (1.5 em) of the right SLN were 
harvested proximal to the emergence of the 
external branch of the SLN (Fig 1). If the 
external branch of the SLN could not be 
identified, then the SLN specimen was 
taken from that segment of the nerve prox- 
imal to a point 3 em frem the thyrohyoid 
membrane. 

To minimize shrinkage and spiraling of 
fascicles, the nerve specimens were pinned 
to a paraffin base at the same length they 
had occupied in situ. Specimens were fixed 
in 2% paraformaldehyde. 2.5% glutaralde- 
hyde in 0.1 mol/L of sodium cacodylate 
containing 0.005% caleium and 3% dex- 
trose (pH 7.3, room temperature) for 2 
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Subject Sse y Race 
Y-1 White 
White 
Y-3 30 White 
Y-4 25 White 
O-1 60 White 
O-2 89 White 
0-3 74 White 
O-4 74 American 
Indian 
O-5 White 


Table 1.— Characteristics of Young and Old Subjects * 
















Height, cm/ 

Weight, kg Cause of Death 
170/59.4 Gunshot 
190/81.4 Blunt trauma 
175/91.3 MVA:multiple trauma 
185/89.5 MCA:multiple trauma 
160/54 Acute CVA 
165/56.7 Coronary thrombosis 
165/57.1 Duodenal ulcer 
170/83.7 Asphyxia 














182/76.5 MVA:multiple trauma 





* Y indicates young adults, (mean age, 23.8 years); O, old age group (mean age, 76.2 years); MVA, motor 
vehicle accident; MCA, motorcycle accident; and CVA, cerebrovascular accident. 


Superior Jugular Ganglion 


Inferior Jugular Ganglion 


Vagus 
Nerve (X) 


Superior 
Laryngeal 
Nerve 


P d 


Internal 
Laryngeal 
Branch 


External 
Laryngeal 
Branch 





(Nodose Ganglion) 


Segment From Which Specimen 
Was Obtained 


Cricothyroid 
Muscle 


Fig 1.— Schematic representation showing the region of the superior laryngeal nerve that was 


studied. 


hours and 15 minutes, then rinsed in caco- 
dylate buffer (0.1 mol/L of sodium caco- 
dylate containing 0.005% calcium and 3% 
sucrose, pH 7.3, room temperature). The 
fixed nerve specimens were then divided 
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into 4-mm lengths and postfixed in 1.5% 
osmium tetroxide in eacodylate buffer (0.1 
mol/L, pH 7.2) for 2 hours at 11°C and then 
for 30 minutes at room temperature (ap- 
proximately 21?C). The processing vials for 
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this and subsequent steps were kept on a 
rotating device for mild agitation. 

The tissue was then dehydrated in graded 
concentrations of ethanol (15 minutes each 
at 30%, 50%, 70%, 80%, 95%, 100%, and 
100%), followed by three 30-minute 
changes in propylene oxide. They were then 
placed in a solution of half propylene oxide 
and half embedding media for 1 hour. They 
were infiltrated in the embedding media 
(soft Spun**) for 12 hours at room temper- 
ature. The nerve specimens were then em- 
bedded in fresh embedding media and cured 
at 60°C for at least 24 hours. 


Light and Electron Microscopy 


A single block from each subject was 
studied. Thick cross-sections (approxi- 
mately 2 to 3 um) were obtained for light 
microscopy. The intraperineurial cross-sec- 
tional area for the nerve and/or each of its 
constituent fascicles was determined at 
40X power on a light microscope, which was 
optically linked to a x-y digitizer (Numon- 
ies Electronic X-Y Digitizer, Model 1224). 
Silver sections were then obtained from the 
immediately adjacent surface of the block. 
These sections were mounted on plastic- 
coated 2 X 1-mm copper slot grids. In all 
cases, these thin sections were positioned so 
that the entire nerve (all fascicles) would 
overlay the opening of the slot grids. These 
thin sections were then stained in saturated 
uranyl acetate solution in 50% ethyl alcohol 
for 15 minutes, followed by lead citrate 
stain for 7 minutes." 

Electron micrographs were obtained us- 
ing a transmission electron microscope 
(JEOL 1008). Fields were sampled at 2000 
power using a regular sampling pattern 
that was randomly applied to each nerve. 


Morphometric Techniques 


Film negatives were projected to the un- 
dersurface of a translucent screen that was 
marked with a central rectangular area. 
Measurements of the myelinated and un- 
myelinated fibers within the rectangular 
area were obtained. The fibers that pro- 
jected over the upper and right edges of the 
rectangular perimeter were included, and 
those fibers that projected over the lower 
and left edge of the rectangular perimeter 
were excluded. Similarly, inclusionary and 
exclusionary corners were used to include 
or exclude those fibers that intersected both 
the inclusionary and exclusionary edge of a 
corner. In this way, bias according to the 
nerve fiber diameter as a result of the “edge 
effect" was eliminated. When the nerve 
or fascicle perimeter traversed the rectan- 
gular sampling area, individualized area 
measurements were obtained to accommo- 
date for the irregular area sampled. 

Nerve fiber diameters were measured 
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Table 2.—Elapsed Postmortem Time to Fixation and Integrity of Unmyelinated Fibers * 


Total Postmortem Time 


Subject to Fixation, h 


Postmortem Time (h) at 
Cooled Temperature (4°C) 


Histologic Integrity of 
Unmyelinated Fibers 


Y-1 18 9 Pocr 


Y-2 


Verv poor 
Very poor 





Fig 2.—Myelinated nerve fibers were well preserved in all cases. Here, unmyelinated fibers were 
also clearly seen (magnification X5600; subject 3 from old age group). 


with the computer-interfaced (x-y digitiz- 
er). The lesser fiber diameter (the maxi- 
mum diameter perpendicular to the long 
axis of the profile)? was measured for all 
fibers that had an elliptical or irregular pe- 
rimeter. Inner and outer myelin diameter 
measurements for all myelinated fibers 
were recorded. The diameters of unmyelin- 
ated fibers were measured when well de- 
fined. There was a tendency for unmyelin- 
ated fibers to show more inadequate 
ultrastructural preservation as the post- 
mortem time to fixation extended (Table 2). 

Myelinated fibers remained well defined 
in all specimens and their number, as a 
zero-dimensional variable, was not altered 
by postmortem dimensional changes. 


Statistical Analysis 


All statistical analyses were performed 
using the BMDP Statistical Software 
package." A one-way analysis of variance 
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was used to determine grcup differences, 
and a probability value of P < .05 was the 
level of significance selected for all statisti- 
cal hypothesis testing. In ail analyses, the 
assumption of the homogenzity of variance 
was tested and confirmed by using Levene's 
technique.” Correlation eoefficients (r) 
were also calculated to determine the rela- 
tionship between some variables.*! 


RESULTS 


Myelinated fibers were well pre- 
served in all specimens (Fig 2), regard- 
less of elapsed postmortem time to 
fixation (maximum, 26 hours), (Table 
2). The ability to reliably identify and 
measure unmyelinated fibers gener- 
ally deteriorated as postmortem time 
to fixation increased (Table 2). 

The right SLNs examined in this 
study contained from one to four fas- 
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Fig 3.—F cur fascicles are seen in this superior laryngeal nerve (original magnification X 100; sub- 


ject 3 fram old age group). 


Intraperineurial 
Cross-Sectional 
Area, mm? 
0.533 
0.374 


Age, No. of 


Subjec” 


0.288 
0.385 
0.374 


Fascicles No. of Fibers/mm*? 


Total No. of 
Total No. of 1- to 2-um 
Myelinated Myelinated 
Fibers/SLN Fibers/SLN 
10 404 2566 


12536 6465 


Myelinated 
Fiber Density, 


19 495 
33 473 


4916 
6582 
8209 1751 


17 045 
17 083 
21925 


1180 





* Y indiceses young adults (mean age, 23.8 years); O, old age group (mean age, 76.2 years). 


cicles (Fg 3). Total intraperineurial 
cross-secional area for each nerve is 
shown ir Table 3. There was a wide 
range of variability for SLN total in- 
traperineurial cross-sectional area, 
(0.29 + (.78 mm’). The mean intraper- 
ineuria! «ross-sectional area of the 
young adult age group was 
0.514 + €.190 mm' (* €" indicates SD), 
and for tae old age group 0.369 + 0.050 
mnm, neta statistically significant dif- 
ferencex ? = .141). The body size of the 
younger age group (mean: height, 182 
cm; weignat, 80:5 kg) was larger than 
that of the old age group (mean: 
height, 1^ 1 cm; weight, 65.7 kg), but the 
differences in height and weight be- 
tween the two age groups were not 
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statistically ^ significant ^ (height, 
P = .093; weight, P = .159). Further- 
more, the total intraperineurial cross- 
sectional area did not correlate 
strongly with either the height or the 
weight in either the young (height, 
r= .08; weight, r= .04) or the old 
(height, r = .58; weight, r = .47) age 
group, or when the age groups were 
pooled (height, r=.44; weight, 

= .36). 

The numerical density of myelin- 
ated fibers (Table 3) was determined by 
dividing the total number of digitized 
myelinated fibers by the total cross- 
sectional area sampled at 2000X 
power. The mean density of myelin- 
ated fibers in the young adult age 
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Fig 4.—Distribution of myelinated nerve fibers 
in the young adult and oid age groups. Mean 
number of myelinated fibers in the young adult 
age group was 10 179 + 1969 and in the old 
age group 7032 + 1572. 


group was 22479 + 10111/mm' and in 
the old age group it was 19072 + 3673/ 
mm?. This difference was not statisti- 
cally significant (P = .5)). 

The total number of fibers in each 
SLN (Table 3) was determined by mul- 
tiplying the density by the total intra- 
perineurial cross-sectional area. The 
mean number of myelinated nerve fi- 
bers in the right SLN was 10179 + 
1969 in the young adult age group, and 
7032 + 1572 in the old age group (Fig 
4). This represented a 31% decrease in 
mean myelinated nerve fiber counts 
from young adulthood to old age, a de- 
crease that was statistically signifi- 
cant (P = .032). 

Both Figs 5 and 6 suggest a uni- 
modal distribution of myelinated fiber 
sizes in the human SLN. The actual 
number of myelinated nerve fibers 
grouped by the size of the outer my- 
elin dimension (lesser fiber diameter, 
see above) is shown in Fig 5. An exten- 
sive and statistically significant 
(P = .014) decrease (67% loss) in the 
small myelinated fiber group (1 to 2 
um) in the old vs young age group was 
found (Table 3). This grouping by outer 
myelin diameter facilitates compari- 
son of our data with previous studies 
on the SLN.** 

Figure 6 shows a similar histogram 
distribution of SLN myelinated fibers, 
grouped here by axonal diameter (ie, 
the lesser fiber diameter of the axon 
itself, disregarding the adjacent mye- 
lin sheath). Analysis of the axonal di- 
ameter of myelinated nerve fibers 
showed a similar significant decrease 
of the small axons of myelinated 
nerves (axonal diameters, 0 to 0.5 um) 
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Fig 5.—Histogram of total number of myelinated fibers groups by nerve fiber diameter (ie, lesser 
fiber diameter of axon and associated myelin sheath). 


No. of Myelinated Axons 


mg Young Adult 
E3 Old 


Axon Diameter, um 





Fig 6.—Total number of superior laryngeal nerve myelinated fibers grouped by axonal diameter 
(ie, lesser fiber diameter of the axon itself, disregarding the adjacent myelin sheath). 


in the old age group compared with the 
young adult group (P = .019), repre- 
senting a 6776 decrease in this small 
axon population in the old age group. 

The selective age-related losses of 
small nerve fibers that are observed in 
histograms of the overall fiber diame- 
ter (Fig 5) and axon diameter (Fig 6) 
correspond to approximately the same 
fiber group. Calculations indicate that 
the overall fiber diameter (mean of 
means) is 1.43 + 0.05 „um and 
1.56 + 0.09 um for axons in the 0- to 
0.5-um range and 2.00 + 0.27 um and 
2.56 + 0.45 um for axons in the 0.5- to 
1.0-um range in the young and old 
groups, respectively. The axon size 
(mean of means) is 0.62 + 0.05 um and 


0.58 + 0.11 um for the overall fiber size 
range of 1.0 to 2.0 um in the young and 
old groups, respectively. 

The data were also analyzed for the 
detection of age-related changes in the 
number of nerve fibers having abnor- 
mally thick and abnormally thin my- 
elin with respect to the axon size. The 
ratio of the myelin thickness to the 
axon thickness (myelin ratio) was used 
for this determination. The cutoff for 
fibers having abnormally thick myelin 
was set to include fibers having a my- 
elin ratio greater than 1 SD above the 
mean myelin ratio for the pooled data 
for the young and old groups (thick 
myelin equals myelin ratio 21.43). The 
cutoff for thin myelin was similarly 
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Table 4.— Superior Laryngeal Nerves 
(SLN) With Countable Unmyelinated 
Fibers * 


Total No. 
of Unmyelinated 
Fibers/SLN, 
Mean = 7217 


Histologic 
Integrity 


Good 
Good 
Excellent 
Good 


* Y indicates young adults (mean age, 23.8 years); 
O, old age group (mean age, 76.2 years). 


Subject 





defined to include fibers having a my- 
elin ratio less than 1 SD below the 
mean myelin ratio for the pooled data 
for the young and old groups (thin my- 
elin equals myelin ratio <0.39). The 
mean number of fibers having thick 
myelin was 503 + 217 in the young 
adult group and 769 + 688 in the old 
group. This difference was not statis- 
tically significant. The mean number 
of fibers having thin myelin was 
996 + 315 and 676 + 681 in the young 
adult and old groups. This difference 
also was not statistically significant. 
Since there was a selective age-related 
loss of fibers having axons in the 0- to 
0.5-um and 0.5- to 1.0-um size ranges, 
we also determined the number of ax- 
ons having thick or thin myelin in this 
axon size range due to the possibility 
that there might be selective patho- 
logic changes in the myelin of these 
subpopulations. In the 0- to 0.5-um 
axon size range, there were no axons 
with thick myelin in either age group. 
In the 0.5- to 1.0-um axon size group, 
the mean number of fibers with thick 
myelin was 247 + 79 for young adults 
and 427 + 340 for the old group with 
no significant difference between 
groups. The young adult group lacked 
fibers with thin myelin in the 0- to 0.5- 
um axon size range, and there was a 
mean of 20 + 28 axons of this size with 
thin myelin in the old group. In the 0.5- 
to 1.0-um axon size range, the mean 
number of fibers with thin myelin was 
52 + 74 for the young adult group 
and 11 + 25 for the old group, with no 
significant difference between the 
groups. 


COMMENT 


To our knowledge, this study repre- 
sents the first electron-microscopic 
study of the human SLN. It provides 
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which ma 
aging process of shorter-lived species. 








^ za ortal values for myelinated 
u mA nerve fiber counts 







old adu rei group. 
x The ‘use of human tissue allows 


> for the detection of changes inher- 


ent in tae aging process of humans, 
y not be as evident in the 





For example, nerve hypoxia, which 
may result from a wide range of 
age-related changes in the human 
cardiovascular or respiratory systems, 


omay centribute in unique ways to 


changes seen in peripheral nerves of 
humans.” While degenerative age-re- 
lated changes in neural vasculature 
have been described in peripheral hu- 
man nerves,** little regarding the 
age-related changes of head and neck 
neural vasculature has been docu- 
mentec. The superior laryngeal artery 
and ascending pharyngeal artery have 
been reeentiy described as the two 
major vascular supplies to the SLN,® 
but any age-related changes in the pa- 
tency cf this vascular supply, which 
may contribute to ischemic neuropa- 
thy in ike elderly, remain to be sys- 
tematieaily studied. 

In this study, an early postmortem 
loss of integrity was found in the 
unmyelinated fibers of the SLNs ex- 
aminecd, presumably from autolysis 
prior tc &xation. Where unmyelinated 
fiber structure was well preserved, the 
total number of unmyelinated fibers 
per nerve was provided (Table 4; mean, 
7217). These absolute counts represent 
reference values for future electron- 
microsecpic study of the human SLN. 

The identity of the myelinated fi- 


e bers was well preserved in all SLN 


specimens despite the delayed immer- 
sion fixation | technique required in our 
ecl {Fig 2). Similar observations 

sen reported for the postmor- 








tem rai sciatic nerve where myelin- 
ated fiber counts do not change signif- 


icantly, even üp to 24 hours post mor- 
tem.” Many experimental variables 
are kn wn to effect the dimensions of 
myelinated fibers and the ratio of ax- 
onal area to myelin Sheath.7? A 
standardized processing protocol us- 
ing a single osmolality of fixative and 











a uniferm fixation period was em- 
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ployed to reduce this variation. 

Fascicles of human peripheral nerve 
processed by immersion fixation may 
undergo shrinkage, dependent on the 
osmolality of the fixative solution; 
reflecting shrinkage of the constituent 
myelinated fibers. Despite possible 
shrinkage, the values for the total 
number of myelinated fibers in each 
SLN in this study are reliable, because 
both the density and the total intra- 
perineurial cross-sectional area mea- 
surements are used in arriving at the 
total counts. 

The total intraperineurial cross-sec- 
tional areas were variable, ranging 
from 0.29 to 0.78 mm?. The mean in- 
traperineurial cross-sectional area for 
the young adult group (0.514 mm?) was 
larger than for the old adult age group 
(0.369 mm"), but this difference was not 
statistically significant (P = .141). 
This finding is consistent with previ- 
ous studies of human peripheral 
nerves, which also have shown no cor- 
relation between age and either the 
total intrafascicular cross-sectional 
areas or the total number of fas- 
cicles.?^ 

Subjects for this study were selected 
randomly with regard to body size. No 
clear relationship was identified be- 
tween body height and weight and the 
total intraperineurial eross-sectional 
area. The observed tendency to larger 
body size in the young adult age group 
probably refleets both the atrophy of 
aging in the older group, as well as the 
trend toward an increased average 
population height in the United States 
over recent decades.“ 

À number of studies on human pe- 
riphera! nerves have reported a ten- 
dency for decreased myelinated fiber 
density with age. While the re- 
sults of this study did not demonstrate 
a statistically significant age-related 
change in myelinated fiber density, 
there was a small age-related decrease 
in the mean myelinated fiber density 
that was consistent with this ten- 
dency. 

The observed statistically signifi- 
cant (P = .032) 31% decrease in mean 
myelinated nerve fiber counts from 
young adulthood (10179 + 1969) to old 
age (7032 + 1572) is consistent with 
the general tendency for the loss of 
myelinated fibers with increasing age 
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that has been shown in several periph- 
eral nerve studies.?? However, the 
more extensive age-related 67% loss 
(P = .014) of 1- to 2-um-diameter fi- 
bers was unexpected. | 

Although myelin sheath thickness 
in peripheral nerves is generally be- 
lieved to decrease with advancing age 
due to incomplete remrelination dur- 
ing the demyelination, remyelination 
process,^* some studies have shown 
inereasing myelin to axon ratios with 
certain fixation anc age-related 
changes!9?950»? and with variations 
in fixation technique.? Verification 
that the small myelinated fiber popu- 
lation (1 to 2 um) in the old age group 
was not redistributed te a larger fiber 
size range due to a thickened myelin 
sheath was provided by examination 
of the axon diameters (Fig 5). A simi- 
lar statistically significant (P = .019) 
decrease (67% ) of the small axon pop- 
ulation (diameter, 0 te 0.5 um) was 
seen. 

Prior studies on the human SLN*?* 
have used light mieroscopy, which 
would be expected to result in a large 
degree of error in the determination of 
the numbers and sizes of small nerve 
fibers (eg, 1- to 2-um myelinated fi- 
bers) due to the limits of resolution. In 
addition, the sections used in light mi- 
croscopy are relatively thick compared 
with the ultrathin sections used in 
transmission eleetron microscopy, and 
this difference eauses an additional 
source of error when the numbers and 
sizes of small nerve fibers are deter- 
mined using light microscopy. In areas 
where the nerve fibers are cut ob- 
liquely (unavoidable due to spiraling 
course of fibers along nerve), the im- 
ages of small nerve fibers are blurred 
due to superimposition of structures 
located at differing depths in the thick 
section. Since many o? these small, 
blurred nerve fibers are not visible, er- 
roneously low values for the number of 
small nerve fibers are obtained. In ad- 
dition, the superimposed image of an 
obliquely sectioned nerve fiber at dif- 
ferent levels can result in an errone- 
ously large value for nerve fiber diam- 
eters. Consequently, this electron-mi- 
croscopic study describes previously 
unreported populations of small my- 
elinated fibers and smaller populations 
of the larger myelinated fibers, as 
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compared with  light-microscopic 
studies, #45 

Consistent with previous studies on 
both humarn*^^5**! and animal®°*! Ja- 
ryngeal nerves, a unimodal distribu- 
tion of myelinated nerve fibers was 
found in these human SLN specimens. 
This stands in contrast to the bimodal 
distributiorof myelinated nerve fibers 
typical of peripheral nerves supplying 
the extremities." 

A complete understanding of the re- 
lationship o? this selective age-related 
loss of smail (1- to 2-um) myelinated 
fibers to age-related dysfunction of the 
laryngeal protective reflex will depend 
on an identiñcation of the correspond- 
ing function of this fiber group. The 
small diameter of this group of myelin- 
ated nerve fibers (1 to 2 um in diame- 
ter) suggests that they are sensory fi- 
bers. Studies of the RLN have shown 
that motor axons in the RLN generally 
range in diameter from 4 to 9 um in the 
cat? and 4 to 12 um in the human.9 
While some sensory fibers are large 
(up to 15 um in the cat), a distinct, nu- 
merically large group of small myelin- 
ated fibers (1 to 3 um in diameter) have 
been identified as sensory in the cat 
RLN.“ 

It is also possible to speculate con- 
cerning possible functions of this 
group of small myelinated fibers on the 
basis of physiologie studies carried out 
in animals. Conduction velocities of fi- 
bers from low threshold silent and low 
threshold tenic mechanoreceptors as 
well as water receptors? suggest 
small nerve fiber diameters similar to 
this group (assuming a conversion fac- 
tor of 6.09). Furthermore, the physio- 
logie characteristies of this fiber size 
group in the cat are consistent with 
those of human sensory modalities 
that show substantial age-related dys- 
function. Beth tonic and silent low 
threshold mechanoreceptors are stim- 
ulated by ammonia vapor, ^* and it 
has been found that there is a sixfold 
increase in tae median threshold of the 
laryngeal protective reflex to ammonia 
vapor in the elderly.’ The selective and 
substantial age-related decrease (67% 
loss) noted in this fiber group in our 
study might account for the observed 
age-related increase in the threshold 
of the laryngeal protective reflex.’ If 
this group, in fact, consists of low 





threshold mechanoreceptors, it would 
be expected that there would be a cor- 
responding age-related decrease in 
touch sensitivity in the human laryn- 
geal mucosa that could contribute to 
the observed dysfunction of the laryn- 
geal protective reflex in the elderly.” 
This possibility remains to be exam- 
ined. 

The data were analyzed for the oc- 
currence of abnormally thin or thick 
myelin. Abnormally thin myelin has 
been associated with aging regener- 
ated nerve fibers.” No statistically 
significant pattern of change regard- 
ing the thinness or thickness of the 
myelin sheath in our SLN specimens 
could be discerned. 

The histomorphologic findings de- 
scribed herein have provided baseline 
anatomic information regarding fiber 
composition of the human SLN, as well 
as a comparative study that has shown 
a statistically significant decrease of 
small myelinated fibers in the SLN 
with advanced age, fibers that may be 
primarily sensory in function. These 
findings may well represent a signifi- 
cant histomorphologic correlate to the 
observed age-related sensorimotor 
dysfunction in the upper aerodigestive 
tract common in the elderly. 


We thank Robin Brown, Joanne Chilton, Joanne 
Schoonmaker, Linda Bookman, Michael Lyon, 
PhD, Edward Whitham, and Morris Lupia for 
their assistance and encouragement. 
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@ The anterolateral and posterolateral 
. transcervical approaches were used to 
expose the prevertebral space in patients 
with diffuse idiopathic skeletal hyperosto- 
sis. In a series of six patients, both tech- 
niques produced equally effective pallia- 
‘tion of dysphagia without associated mor- 
bidity. Theoretically, the anterolateral 
approach better preserves the carotid 
sheath neurovascular bundle, although the 
risk of injuring the recurrent laryngeal 
nerve is greater. The posterolateral tech- 
nique offers a wider exposure of the pre- 
vertebral space but requires more retrac- 
tion of the carotid sheath and increases 
the risk of injury to the sympathetic chain. 
Either exposure may be used depending 
on the preference of the attending sur- 
geon. 
{Arch Otolaryngol Head Neck Surg. 
1990; 116: 1070: 1073) 


number of surgical approaches 
have been described to treat cer- 
vical osteophytes causing dysphagia. 
We describe six patients with diffuse 
idiopathic skeletal hyperostosis re- 
ferred to our head and neck clinic for 
surgery. Two different transcervical 
techniques were used to expose the 
retropharyngeal and  prevertebral 
spaces. The anterolateral and the pos- 
terolateral approaches were used ac- 
cording to the preference of the at- 
tending surgeon. We discuss these two 
techniques with their advantages and 
. disadvantages as well as our postoper- 
ative results. 


PATIENTS AND METHODS 


From 1982to 1987, we treated six patients 
with diffuse idiopathic skeletal hyperosto- 
sis (Table). Most patients were referred to 
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our clinie owing to progressive difficulty 
with swallowing, nonresponsive to medica- 
tions. One was referred for evaluation of a 
pharyngeal mass. Those who required sur- 
gery were operated on transcervically, us- 
ing an anterolateral or posterolateral ap- 
proach, according to surgeon preference. 
Our management protocol, based on a revi- 
sion of the literature and our experience, is 
presented in Fig 1. 

To expose the osteophytes, a transoral or 
a transcervical approach may be used ac- 
cording to the location of the lesions. The 
transoral technique (Fig 2), as described by 
Saffouri and Ward,' allows for the excision 


` of upper cervical (C-1 to C-3) osteophytes by 


incising the posterior pharynx parallel to 
the vertebral anterior processes. Mucoperi- 
osteal flaps are elevated laterally to-expose 
the osteophytes. These are removed using a 
high-speed cutting burr followed by a dia- 
mond burr to smooth edges and spicules. 
Copious irrigation is recommended to avoid 
overheating the bone and to help remove 
the bone dust. The periosteum is meticu- 
lously approximated, and the mucosa is 
closed with absorbable stitches. Prophylac- 
tic antibiotics are recommended. The pa- 
tient is fed a full liquid diet for the first 3 
postoperative days. 

The transcervical approach can be per- 
formed with an anterolateral’ (Fig 3) or 
posterolateral'^? (Fig 4) technique. Using 
the transcervical approach, a horizontal 
incision is made over a skin crease, perpen- 
dicular to the sternocleidomastoid muscle. 
The left side of the neck is usually chosen 
because there is less probability of inferior 
laryngeal nerve nonrecurrence and more 
likelihood of the nerve's assuming a more 
medial position; also, although less impor- 
tant, the incidence of idiopathic nerve palsy 


. As greater in the left side. If the posterolat- 
eral technique is used to approach the lower 


eervieal vertebrae, the surgeon must be 
wary of the thoracic duct’s looping above 
the level of the thoracic inlet. 

The incision is usually performed at the 
level of the inferior border of the cricoid 
cartilage but can be varied according to the 
level of the osteophytes. Alternatively, an 
incision parallel and just anterior to the 
sternocleidomastoid muscle may be used. 
Subplatysmal flaps are elevated. The ante- 
rior border of the sternocleidomastoid mus- 
cle is sharply dissected, exposing the ca- 
rotid sheath. The enclosed neurovascular 
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Prevertebral Space 
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bundle is retracted laterally with the ante- 
rolateral technique, medially with the pos- 
terolateral. If the anterolateral approach is 
chosen, the exposure may be limited by the 
omohyoid muscle, the inferior thyroid ar- 
tery, the middle thyroid veins, and the su- 
perior thyroid vessels, but all of these can 
be dissected, ligated, and transected (Fig 5). 
The close proximity of the inferior and su- 
perior laryngeal nerves to the inferior and 
superior thyroid vessels must be taken into 
consideration and their preservation as- 
sured. The larynx is retracted medially and 
rotated counterclockwise by grasping the 
thyroid ala with a double hook. Direct 
retraction over the esophagus is seldom re- 
quired, but if needed, a blunt, wide, ribbon 
retractor with adequate, moist sponge pad- 
ding should be used. Dissection is com- 
pleted cephalad to caudad. 

For surgery below C-6, the recurrent la- 
ryngeal nerve should be exposed and pro- 
tected throughout its course. The trachea 
and thyroid gland should be mobilized with 
the larnyx. This maneuver must be per- 
formed gently to avoid traction injury to 
the recurrent laryngeal nerve. The midline 
is identified with the appearance of the long 
muscles of the neck. The prevertebral fascia 
and periosteum are incised and the osteo- 
phytes dissected subperiosteally. The le- 
sions are removed with a high-speed burr as 
previously described. The periosteum is ap- 
proximated meticulously with an absorb- 
able suture. A soft drain is left in the re- 
tropharyngeal space and brought out 
through a puncture wound caudal to the 
main incision. The sternocleidomastoid 
muscle is approximated to the strap mus- 
cles. The platysma muscle is approximated 
and the skin is closed. Patients are fed a soft 
diet after they are fully awake. The drain is 
removed when the drainage is less than 25 
mL/24 h, usually on the second postopera- 
tive day. 

The posterolateral technique consists of 
the medial retraction of the carotid sheath. 
The neurovascular bundle is retracted me- 
dially and rotated counterclockwise with 
the laryngotracheal complex (Fig 6). Teth- 
ering by the thyroid vessels and omohyoid 
muscle is not encountered. This approach 
allows wider exposure of the cervical spine 
over C-3 and below C-6. Transection of the 
lower insertion of the sternocieidomastoid 
muscle may be necessary to expose disease 
below C-6. It is essential to follow a plane 


Prevertebral Space—Carrau et al 

















‘Thiet 


Duration of 
Complaint Symptoms, y 
Dysphagia l 2 







Dysphagia | 





Dysphagia 


8 mo 
Incidental 


"Dysphagia 
Pharyngeal 








indicates within normal limits; 


Cervical 








Tubular knuckled 


Data in Six Patients With Diffuse Idiopathic Skeletal Hyperostosis 


Compression 
Physical indirect Shown on A 
Examination Laryngoscopy Esophagogram Approach : Follow-up, y 
Cervical WNL. C-5, C-6 ALT 7 


extension-flexion 


extension-flexion 





Cervical Pooling 
extension-flexion 
WNL WNL 


Tubular knuckled 
mass in 
oropharynx 


mass in oropharynx 
and hypopharynx 


ALT, anterolateral transcervical; and PLT, posterolateral transcervical. 


Vth Airway Airway Compromise 
Costruction Significant Weight Loss 
a Tracheotomy Surgery 


/ 


; Osteophyte-Induced 


Dysphagia i 
; Dysphag VideofudioscoDy Poor Compliance 
AN 3. Computed Tomography 
a 4. Motility Studies 


E 


Whout Airway 
Obstruction 


Rule Out Other Conditions 


1. Cervical Radiography 
2. Esophagogram/ 


5. Esophagescopy 
N (High-Risk Patients) 


1. Steroids 


C-4, C-5 


C-2 to C-4 


C-5, C-6 ALT. E 4% 
Observation ^ 3 . 


Nonresponsive 





ALTO aa: 


Transo:al. 
Ge > Approach... 


Transoral or 
C-3 —27À* Posterolateral 


Approach 
C-4,—— Anterotateral or 
C-5, Posterolateral 
C-6 Approach. 


Medical Treatment 


Poor-Risk Patient —————J9- 2. Antibiotics ~~» Adequate ——J9 Observation 


No Airway Compromise 3. Analgesics 
No Significant Weight Loss 4, Muscle 
Relaxants 
5. Sedation 
6. Diet 


7.Reassurance 


Response 


Fig 1.—Algorithm for management of cervical osteophytes. 


superficial to the prevertebral fascia to 
avoid damage to the sympathetic cervical 
chain, The removal and closure of the os- 


-= teophytes are identical to those in the ante- 


demum 


COMMENT 


Cervical osteophytes occur in 20% to 
30% of the general population? Most 
commonly, they are an incidental find- 
ing without clinical significance. Large 


 osteophytes, however, can interfere - 
with the function of surrounding . 


structures. Diffuse idiopathic skeletal . 
| of symptoms and signs, including dif- 


hyperostosis is a common skeletal dis- 
ease that affects middle-aged men and 
up to 10% of men over 70 years of age.*' 
It is characterized by ligamentous cal- 
eification and ossification of the ante- 
rolateral spine, creating spurs of con- 
siderable size. The thoracic and lum- 
bar spinal areas are most commonly 
affected, but the cervical area is in- 
volved in 65% to 80% of cases*? While 
the hallmark of the disease is stiffness 
and pain, a wide variety of symptoms 
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involving the head and neck area have - 
been reported. Dysfunction cf the — 
aerodigestive tract, particularly dys- 
phagia, and of the -neurovascular 
structures have been cited by authors. 


inthe otolaryngologic, orthopedic, and 


neurosurgical literature. Clinical re- 
searchers have reported a wide variety - 


ficulty in clearing secretions, choking, - 
hoarseness, stridor, lump or foreign- - 
body sensation, Horner's syndrome, _ 
and vertebral artery i sufficieney.^*"? 
The first two cases of dysphagia sec- — 
ondary to osteophytes 3 V 
by Mosher in 1926." The dysphagia E 
was described as fluctuant, insidious 
progressive, more. apparent when solid 
foods were ingested, more noticeable 
with neck extension, and dimibished | E 
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mechanical compression or periesoph- dysphagia have yielded an incidence of 1 
nm ageal inflammation. Since theesepha- 0% to 6% of osteophyte-induced 
enestosts gus is only fixed at the cricoid cartilage ^ dysphagia.’* In middle-aged and el- 
and the diaphragm, it is reasonable to derly men, these nonspecific symptoms 
think that osteophytes at these areas can be caused by benign or malignant 
are the most likely to cause obstruc- tumors, webs, strictures, esophagitis, 
tion. Nevertheless, cervical osteo- motility ^ disorders, mediastinal 
phytes in patients with dysphagia are masses, or diverticuli. Therefore, a 
most commonly located at C-5 and C- thorough workshop including head 
6." This fact and the fluctuant nature and neck examination, roentgeno- 
of symptoms point toward inflamma- grams taken after barium swallow, — 
tion as the most common cause of the and cervical radiography must be per- = 
dysphagia. Several authors?'? have formed before any treatment. Panen- 
proposed a cycle of inflammation-ede- doscopy, motility studies, cinefluoros- 
teris ma-spasm-pain leading to the diffi- copy; or computed tomography may be 
Micesa culty on swallowing. Other causes of used according to the circumstances of 
dysfunction may include airway ob- the patient. 
struction due to compression of the Cervical spine roentgenograms can 
membranous trachea, orlaryngealin- identify diffuse idiopathic skeletal hy- 
flammation leading to edema, aryte- perostosis with certainty. The radio- 
noid ankylosis, or recurrent nerve logie differential diagnoses of ankylos- 
Fig 2. —Transoral approach to the prevertebral — palsy."9" ing spondylosis deformans are well 
space. Itisimportanttoruleoutothercon- discussed by Resnick and Niwayama’ 
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with flexion. This pathophysiologic 
picture was thought to be secondary to 
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ditions before attributing dy sphagia 
to cervical osteophytes. Large series on 
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and Gama che and Voorhies." 
A computed tomographic scan pro- 








vides twa- or three-dimensional im- 

ges of the osteophytes and their ef- 
ts on the surrounding soft tissue. 
lcerations, masses, airway obstruc- 
on, and arytenoid jeint calcification 
an be detected and evaluated. 





D  Esophagography wth videofluoros- 


- copy allows the diagnosis of motility 


Pan 
— tients at risk for head and neck malig- 


disorders/spasm of the cricopharyn- 
geal muscle, diverticu!i, webs, and con- 
itant tumors. Esophageal imaging 
ost important if endoscopy is 
lated. . 


doscopy is advisable in pa- 






contemp 


en 


 - nant mneoplasia."" Although some 


rue 





— authors? have advisediagainst this pro- 
cedure, we believe that the benefits of 


a cautioas endoscopy outweigh the 
risks of perforation in patients who 
abuse tobacco or aleanol. 

Patienzs with milder symptoms due 
to edema, ulceration, or spasm are 
treated with a course of analgesics, 
muscle relaxants, sedation, antibiot- 
ics, and steroids, tailored to the par- 
ticular needs of the patient. Reassur- 
ance isan important part ef the treat- 
ment at this stage. 

Antibiotics are recemmended if dis- 
ruption ef the mucosal lining is de- 
tected, with their use-based on culture 
and sensitivity studies, if feasible. The 
use of steroids is theeretically advan- 
tageous. While their benefit is un- 
proved, ve recommend using them on 
a short-term basis. 

Medical treatment sheuld be suc- 
cessful in most cases If this regimen 
fails, of E the patient is noncompliant 
or shows severe aerodigestive tract 
dysfunetion and is not a poor surgical 
risk, the patient should have an oper- 
ation. ; 

Patieniswithairway compromisemay 
need an emergency tracheotomy. After 
adequate workup is completed, the pa- 
tient must undergo surgical excision.'^*^ 
Patients. with significant weight loss 
will require correction of the nutri- 
tional deficiencies before surgery. If 
the patient is a poor surgical risk, a 
gastrostemy should be considered. 

The transoral approach is a clean- 
contaminated procedure, but infection 
of the fascial planes. or esteomyelitis 
has not been commenly eited in the 





literature." The transcervical tech- 
nique offers a clean surgical field and 
wider exposure and is our preferred 
technique when feasible (C-3 to C-7 
level) The anterolateral approach of- 
fers a direct route to the prevertebral 
space with less retraction of carotid 
sheath neurovascular bundle. It is lim- 
ited by the tethering of the omohyoid, 
thyroid vessels, and laryngeal nerves 
that lie in the planes of the dissection. 
'The posterolateral approach better ex- 
poses the entire length of the cervical 
prevertebral area by medial retraction 
of these structures. 

One of the most common complica- 
tions of the transcervical approach is a 
postoperative voice change, found in 
11% of cases. This is usually a tem- 
porary problem caused by edema, true 
vocal cord paresis, or paralysis. Per- 
manent true vocal cord palsy occurs in 
3.5% of cases.” It ean be secondary to 
stretching, division, avulsion, ligation 
of the recurrent laryngeal nerve, or 
damage to the cricoarytenoid joint. 
These complications are common to 
both transcervical techniques, but an- 
atomically the nerve is more at risk 
when using the anterolateral ap- 
proach. On the other hand, damage to 
the sympathetic plexus is more com- 
mon with the posterolateral approach. 
Esophageal perforation with subse- 
quent fistula may be due to direct 
trauma with the scalpel, burr, or re- 
tractors. The latter tends to produce 
pressure-induced ischemic necrosis of 
the mucosa, leading to a delayed fis- 
tula that occurs 3 to 5 days postopera- 
tively. In either case, a posture of 
expectant management is recom- 
mended. Other complications, such as 
injury to cranial nerves X, XI, and XII, 
bleeding, and infections, are inherent 
in the surgical area but can be dimin- 
ished by judicious and meticulous 
technique. We have not encountered 
these complications. 

The prognosis after surgery is de- 
batable. Hirano et al” reported recur- 
rence of the syndrome in more than 
65% of patients at 4.5 years following 
operation. Re-formation of ectopic 
bone, however, is well described in the 
literature. It is apparently indepen- 
dent of careful handling of tissue, re- 
moval of bone dust, hemostasis, pre- 
vention of infection, and periosteum 
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approximation. Gamache and Voor- 
hies,” Hirano et al," and Coventry and 
Scanlon’? have suggested «he use of ra- 
diation (20 Gy) to the osteophyte site 
after removal. These authors have 
found that radiation prevents postsur- 
gical recurrences in the axial skeleton, 
but only if given before new spurs can 
be seen in roentgenograms. Diphos- 
phonates have also been used with 
success, but their use must be contin- 
ued indefinitely, and their long-term 
effects are unknown. 

With a postoperative follow-up 
ranging from 30 months to 7 years, all 
of our patients remain asymptomatie, 
regardless of the approach used. 
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Clinical Notes 


Tracheostoma Diverticulum Following 


Tracheoesophageal Puncture 


Henry T. Hoffman, MD, Shan R. Baker, MD 


* Although the initial reports of trache- 
oesophageal puncture after total laryn- 
. gectomy reported little to no morbidity, 
subsequent studies with longer follow-up 
have reported a significant number of 
^. complications. We present the first re- 
. ported case (to our knowledge) of pro- 
lapse of the posterior tracheal wall with 
diverticulum formation developing 6 years 
after continuous use of tracheoesoph- 
=° ageal puncture speech. Preoperative as- 
.; sessment with a barium esophagogram 

, and rigid esophagoscopy aided in the suc- 

- cessful surgical treatment of this disorder. 
The pathogenesis of this complication and 
method of repair are discussed. 

(Arch Otolaryngol Head Neck Surg. 


(|. 1990;116:1074-1076) 















Teotevins its introduction in 1980, 
4 tracheoesophageal (TE) puncture 
rapidly became a popular method of 
restoring speech to patients after a to- 
tal laryngectomy.’ Although early 
Studies reported little to no morbidity 
-associated with TE puncture,” subse- 
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quent studies with longer follow-up 
have reported complieation rates of 
between 15% and 3695 .** 
Complications identified in the early 
postoperative period following TE 
puneture include esophageal perfo- 
ration, cellulitis, paraesophageal 
abscess,’ cervical osteomyelitis," and 
mediastinitis. Several investigators 
report a higher complication rate 
when the TE puncture is ereated at the 
time of laryngectomy than when it is 
performed as a second procedure. ^! 
Other investigators have suggested 
that the increased complications seen 
with primary TE puncture are minor 
and do not warrant a staging of the 
procedure as a second operation.^?» 
The most common complication as- 
sociated with TE puncture is leakage 
of food and saliva about the fistula 
tract. This leakage is usually mini- 
mal and can usually be treated either 
with cautery of the puncture site, re- 
moval of the prosthesis, or temporary 
replacement of the prosthesis with a 
catheter of smaller diameter.“ More 
significant leakage through the punc- 
ture site has been reported that may 
result in recurrent aspiration pneumo- 
nia. Large fistulas develop infre- 
quently but may be diffieult to manage 
and often require multiple surgical at- 
tempts at closure.’ Although the com- 
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plication rates following TE puncture 
are similar in both irradiated and non- 
irradiated patients, enlargement of 
the TE fistula with significant aspira- 
tion has been reported more commonly 
in patients who have received radio- 
therapy.** 

The most frequent long-term com- 
plication of TE puncture is failure to 
successfully use TE speech. Other 
long-term complications that may re- 
sult from successful use of TE speech 
include stomal and esophageal steno- 
sis. It has been proposed that frequent 
use of a poorly fitting prosthesis may 
injure the posterior esophageal wall 
and result in esophageal stenosis. 
Stenosis of the tracheostoma may also 
occur and has been attributed to local 
inflammation induced by the repeated 
trauma of digital pressure to the area.‘ 

Prolapse of the posterior tracheal 
wall about a TE puncture site with di- 
verticulum formation has not been 
previously reported, to our knowledge. 
We describe this complication of TE 
puncture and present theories as to its 
pathogenesis. 


REPORT OF A CASE 


A 56-year-old man underwent a total la- 


ryngectomy for a T3, NO squamous cell ċar- 


cinoma of the right true vocal cord followed 
by full-course radiotherapy completed 10 
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Fig 1.—Left, Prolapse of »ostesior tracheal wall about tracheoesophageal puncture site with 
Blom-Singer prosthesis in place. Right, Despite removal of Blom-Singer prosthesis, protrusion of 
the posterior tracheal wall nto tha tracheostome is sufficiently severe to compromise the airway. 





m 





Fig 2.—Basium esophagogram. Arrows indicate diverticulum. Left, Lateral view demonstrates 
prolapse ofibarium-filled esophagus proximal to narrowed segment. Right, Oblique view further 


delineates extent of pseucodiverticulum. 


weeks postoperatively without complica- 
tion. Tracheoesophageal »uncture was per- 
formed 9 months after tetal laryngectomy 
with insertion of a Blom-Singer prosthesis. 
The patient enjoyed successful TE speech 
over the ensuing four yezrs, requiring only 
occasional treatment wth silver nitrate 
applied tepically to granulation tissue 
about the TE puncture s:te. Feur years af- 
ter total laryngectomy, a new TE fistula 
was created after the previous fistula had 
sealed during an episode when the patient 
was unable to reinsert the Blom-Singer 
prosthesis. At that time, esophagoscopy 
was performed, with no abnormality noted. 
The patient had no probiems with function 
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of the new TE fistula for the ensuing 2 years 
with monthly removal and cleaning of the 
prosthesis. 

Six years after total laryngectomy, the 
patient gradually developed difficulty in 
speaking and required more frequent re- 
moval and cleaning of the prosthesis to al- 
low TE speech. Four months after first ex- 
periencing difficulty with use of the pros- 
thesis, the patient was evaluated in the 
otolaryngology clinic and was found to have 
prolapse of the posterior tracheal wall 
about the TE puncture site, partially ob- 
structing the tracheostoma (Fig 1). The 
Blom-Singer prosthesis was removed to 
improve the airway. Two weeks later, an 
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esophagogram employing video fluoroscopy 
and fluoroscopic spot films demonstrated a 
diverticulum at the level of the tracheo- 
stoma immediately above a narrowing of 
the esophagus (Fig 2). Despite roentgeno- 
graphic evidence of esophageal narrowing, 
the patient had reported no dysphagia on 
an unrestricted diet. 

Rigid esophagoscopy was performed, and 
a small diverticulum at the level of the tra- 
cheostoma was identified with a narrowing 
of the esophagus immediately below the di- 
verticulum. A vertical-wedge excision of 
the thickened posterior tracheal wall was 
performed without entering the esophageal 
lumen. Closure was effected with inversion 
of the edges of the posterior wall toward the 
esophagus to obliterate the diverticulum. 
The patient has subsequently done well, 
with an improved airway and without dys- 
phagia 3 months postoperatively. He is 
currently employing an eleetrolarynx for 
communication. 


COMMENT 


To our knowledge, prolapse of the 
posterior tracheal wall with diverticu- 
lum formation has not been previously 
reported following TE puncture. It is 
possible that this complication of TE 
puncture occurs only after its long- 
term use and may be seen more fre- 
quently as longer follew-up becomes 
available for those patients using TE 
puncture speech on a leng-term basis. 

The pathogenesis of the diverticu- 
lum formation in our patient is not 
clear. Recurrent removal of granula- 
tion tissue about the TE puncture site 
and silver nitrate cautery of granula- 
tion tissue may have weakened the TE 
wall sufficiently to allow it to prolapse 
forward. Revision of the fistula follow- 
ing spontaneous closure of the initial 
puncture site may have further weak- 
ened the TE wall. The narrowing of the 
esophagus just distal to the puncture 
site may have caused an increased in- 
traluminal pressure abovethe narrow- 
ing to develop during swallowing to 
create a pulsion diverticulum into the 
tracheostoma. It is also possible that 
prolonged use of the TE puncture site 
with repeated placement and removal 
of the prosthesis could weaken the 
tracheoesophageal wall sufficiently to 
allow it to prolapse forward. 

The tracheostoma airway was di- 
minished in this case both by the pres- 
ence of the diverticulum and by thick- 
ening of the posterior tracheal wall. 
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Lund et al“ previously reported tissue 
_ overgrowth at the TE puncture site in 
. four patients with the use of the Blom- 
Singer prosthesis. These investigators 
~ proposed that a foreign-body reaction 

to the silicone prosthesis may be ac- 


companied by secondary bacterial or - 


fungal infection, causing growth of 
tissue about the prosthesis.'? The pres- 
ence of a diverticulum of the esoph- 
ageal wali was not noted in this series. 

It is noteworthy that the patient we 
describe functioned well with TE punc- 
ture speech for 6 years, with only min- 
imal problems. It is possible that other 
successful long-term users of TE punc- 
ture speech will develop a similar pro- 
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lapse of the tracheal wall. Unattended, 
this complication could lead to signif- 
icant morbidity or mortality from up- 
per airway obstruction. Identification 
of this disorder in a timely fashion al- 
lows for its rapid and uncomplicated 
treatment. 


CONCLUSIONS 


This report identifies a complieation 
of the use of tracheoesophageal speech 
developing 6 years after TE puncture. 
Potential risk factors for prolapse of 
the posterior wall into the tracheo- 
stoma may include (1) repeated cau- 
tery in the treatment of granulation 
tissue at the TE puncture site, (2) 
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revision procedures with placement of 
a second puncture site following clo- 
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rowing distal to the puncture site, and 
(4) prolonged use of TE speech with 
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prosthesis. Long-term follow-up after 
TE puneture is important to identify 
and treat this complication. Decisions 
regarding placement of a new TE 
puncture following resection of a hy- 
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made on an individual basis until more 
information is available regarding this 
previously unreported disorder. 
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* Acute Vertiginous Presentation of 


Primary Thalamic Hemorrhage 


Nageswaran Nagaratnam., FRACP, FRCPA, Melinda Hansor, DOBA 


e A 43-year-old hypertensive patient 
presented with serve vertigo cf abrupt on- 
set. The initial! neurological signs were 
subtle vertical gaze paralysis and un- 
steady gait. The computed tomographic 
scan revealed a left-sided thalamic hem- 
orrhage. It is explained fhat the vertigo is 
due to stimulation of the vestibulo-ocular 
connections within the ciencephalic-mes- 
encephalic junction. 

(Arch Otolaryngo! Head Neck Surg. 
1990;116:1077-1078) 


Cr hemorrhages, because of 
the edema and »ressure effects 
they may give rise tc, often produce 
symptoms of a more widespread na- 
ture. A number of clinical syndromes 
have been associated with thalamic 
hemorrhages resulting not only from 
within the lesion but also embracing 
clinical features indicative of involve- 
ment of the surrounding anatomic 
structures. 

We describe a hypertensive patient 
with abrupt onset of nausea, vomiting, 
severe vertigo, and raarked prostra- 
tion with minimal neurologic signs. 
The computed tomographic scan re- 
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vealed a left-sided thalamic hemor- 
rhage. The features may easily mimic 
a labyrinthine lesion and the possibil- 
ity of misdiagnosing central lesions 
from more benign peripheral lesions. 


REPORT OF A CASE 


A 43-year-old woman presented with se- 
vere vertigo, nausea, vomiting, and un- 
steadiness of sudden onset since the previ- 
ous evening. She was a known hypertensive, 
but had never been treated. There was no 
history of tinnitus, deafness, or headache. 
Examination revealed an extremely nause- 
ated individual who kept still, as movement 
of her head brought on severe dizziness. The 
lateral gaze was normal, but there was 
doubtful limitation of movement on looking 
upward and, to a lesser extent, downward. 
On attempted elevation she exhibited a 
see-saw nystagmus. The pupils were small 
but equal, and reacted to light. No caloric 
test was done. There was no weakness of the 
limbs, but subtle incoordination of the arm 
and leg of the cerebellar type. Her blood 
pressure was 210/170 mm Hg. Ocular fundi 
showed grade 3 retinopathy. Results of 
routine hematological and biochemical 
tests were within normal limits, and the 
random blood sugar level was 8.9 mmol/L. 
The computed tomographic scan done on 
day 3 revealed a small rounded region of 
recent hemorrhage involving the left pos- 
terior thalamic region, with extension into 
the third ventricle (Figure). On day 8 the 
extent of the hemorrhage was less marked 
and the blood had largely cleared. She made 
an uneventful recovery. 
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Computed tomographic scan showing thal- 
amic hemorrhage and blood within the third 
ventricle. 


Comment 


Inferomedian extension of the tha- 
lamic lesion into the subthalamus and 
dorsal midbrain affects oculomotor 
function. Selective upwarc-gaze paral- 
ysis and combined upgaze and down- 
ward-gaze paralysis may occasionally 
be due to unilateral involvement of the 
mesencephalic reticular formation, in- 
volving the laterally spreading fibers 
of the posterior commissure.’ 

The vestibular nuclei occupy almost 
the entire lower lateral pons with ram- 
ifications over the entire brain stem, 
from the midbrain down to the cer- 
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> reaches the oculomotor and trochlear 
. nuclei from the. vestibular nuclei di- 
. rectly, or indirectly from the descend- 
. ing pathway, probably originating in 
the interstitial nucleus of Cajal. 
There are also anatomically poorly 
a defined pathways by which. impulses 
` from the vestibular receptors are re- 
layed via the thalamus to the cerebral 
- cortex, and these are presumably re- 
-sponsible for the conscious perception 
of motion and orientation of space. 
Excessive vestibular stimulation giv- 
1 ing rise to nausea, vomiting, sweating, 
^. and pallor are probably reflexes medi- 
ated via the vestibular connections i in 
the brain stem. 
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puted tomographic coeno ot 50 
patients with thalamic hemorrhages | 


made no mention of vertigo in his pa- 
tients, nor did Kawahara et al in a 


similar analysis of 110 patients. There 


are, however, few reports in the liter- 
ature where vertigo has been men- 
tioned in association with thalamic 
and midbrain lesions. Castaigne et al‘ 
described a 67-year-old female with 
vomiting, headache, and vertigo 1 
week prior to the onset of coma. She 
had diplopia, anisocoria, vertical gaze, 
and convergence paralysis, and an au- 
topsy revealed bilateral anteromesial 


thalamie infarctions involving ante- 


rior nuclei and dorsal, medial, andi in- 
tralaminar nuclei. Jakimowez et al 
described a patient with vertigo, head- 
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ache, and third-nerve and vertical- 


gaze palsies with ischemic lesions in 


the right thalamus and left tegmen- 
tum. A 51-year-old male with vertigo 
and headache was found to have ana- 
tomic ischemic lesions in both thalami 
and midbrain limited to the rostral re- 
ticular formation? Another patient 
who experienced vomiting and verti- 
gious sensation and unsteady gait had 
thalamopendieular infarcts.’ 

The clinieal implications are that 
thalamie hemorrhage should not be 
dismissed as a diagnostic consider- 
ation in patients with vertigo who lack 
definite lateralizing signs. Those with 
risk factors such as hypertension 
should perhaps be investigated for this 
possibility. 
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eous Trigeminal-Facial Reinnervatior 
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xo Although spontaneous recovery of 
“denervated facial muscies hes been anec- 
cu dotally: recorded. in the clinical setting, it 
... has never been fully documented. The es- 
-< tablishment of anastomoses between the 
uU terminal trigeminal and facial nerves pro- 
_. vides a possible explanatior of this phe- 
~~ nomenon. Mechanisms: of myoneurotiza- 
tion have also been described, by which 

Cl regenerating branches of severed periph- 
.'.5 eral motor nerves directly reach motor end 
plates of denervated muscies, with vari- 
able recovery of function. A case demon- 
strating unequivocal tünicel evidence of 

: * Hacia croeeinnervation is pre- 

n pertinent literature is re- 
be to he aehchaniams of 














| this phenom Ux 
(Arch Otolaryngol Head. Neck Surg. 
€ 1990;116: 1078-1081) 


he ablation of primary and recur- 
e rent neoplasms of the cerebello- 
.. pontine angle, temporal bone, and pa- 
|. rotid gland, as well as traumatic inju- 
ries to the skull base and lateral side of 
the face often result in transection or 
sacrifice of the facial nerve. As out- 
. lined by Spector, numerous creative 
~~ facial. reanimation procedures have 
been developed to compensate for the 
attendant functional and aesthetic 
< deficits, E. 

. However, the spontaneous return of 
facial function following surgical sec- 
‘tion and sacrifice of the facial nerve 
was noted in up to 2&5% of cases in a 
"series reported by Martin and Hel- 
: sper? To. explain this phenomenon, 

they invoked cross:innervation via 


tee 


anastomoses of terrrinal branches of 
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the trigeminal and facial nerves. Sev- 
eral aneedotal observations have been 
made and published throughout the 
literature in the interval since Martin 
and Helsper's first description in 
1957.** 

A patient who demonstrated un- 
equivocal clinical evidence of sponta- 
neous trigeminal-facial cross-innerva- 
tion is presented with a description of 
its mechanisms and implications. 


REPORT OF A CASE 


A 21-year-old white woman presented in 
1972 with a left parotid mass. Facial nerve 
function at that time was fully intact. Based 
on superficial parotidectomy a diagnosis of 
pleomorphic adenoma was made. Postoper- 
ative facial nerve function was unchanged. 

Three years later (1975), recurrent tumor 
was resected via a left radical parotidec- 
tomy including overlying skin, soft tissue, 
and mastoid tip. The facial nerve was 
transected at the stylomastoid foramen. A 
cervical cutaneous sensory nerve was 
grafted between the proximal nerve seg- 
ment at the stylomastoid foramen and 
more distally to three definite peripheral 
facial nerve branches. Final histopatholog- 
ic examination confirmed recurrent pleo- 
morphic adenoma. Amputation neuromata 
and atrophic nerve bundles with loss of 
myelin sheaths were noted distally, consis- 
tent with nerve compression or stretching. 

In 1979, a second recurrence was treated 
by local resection. By this time, ipsilateral 
facial muscles had achieved approximately 
50% of normal function, with paresis 
most dense in areas subserved by the buc- 
cal, marginal mandibular, and cervical 
branches. 

In 1985, left submandibular resection of a 
large recurrent benign mixed tumor of the 
parapharyngeal space was performed un- 
eventfully. Postoperative facial nerve func- 
tion remained unchanged. 

Continued postoperative surveillance by 
computed tomography confirmed a fourth 
recurrence at the skull base in follow-up 
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earlier in 1989, 17 years after original ` 
resection (Fig 1). A complete left mas- ^ 
toidectomy was performed with ipsilateral |. 
sural nerve graft. interposed between the 
intratemporal facial nerve at the proximal 
uninvolved vertical segment and a single ~ 
peripheral distal branch (Pig 2) isolated. — 
with the Hilger nerve stimu ator: Interest- - 
ingly, electrical stimulation of the distal 
nerve trunk elicited activity in the lower — 
facial regions. The postoperative course 
was most remarkable for complete reten- 
tion of preoperative left facial movement 
despite ipsilateral nerve transection and 
graft. Immediately postoperatively, the pa- : a 
tient could voluntarily contract her lower __ 
facial muscles by clenching her teeth, — 
strongly suggesting that her facial muscles . 

were innervated by motor branches of the. 
trigeminal nerve (Fig 3). Alternatively, vol- 
untary contraction of her right facial mus- 
cles produced no movement.of the left side 
of the face, confirming the unlikelihood that. 
her left facial muscles had been innervated: 
across the midline from her contralateral 
facial muscles (Fig 4). 


COMMENT 


In describing their series of sponta: E 
neous facial recovery, Martin and 
Helsper? emphasized the likelihood of — 
trigeminal-facial crossover as à more ` 
common phenomenon than had been 
previously recognized. They ascribed. 
the successful return of function solely 
to spontaneous neurorrhaphy. Citing a 
relatively short interval for functional. 
recovery (10to19 months) and discrete 
reinnervation of facial nerve ‘motor 
groups, they asked, “Is it not reason- - 
able to conjecture that the results... - 
actually were due to spont neos E: 
recovery ?”?78 

As stated by Boyle,’ Exner, in 1885, 
first reported reinnervation and re- 
gaining of normal moter activity in 
denervated muscle through the demi- 
onstration of collateral branches from | 














Fig 1.—Coronal contrast-enhanced computed 
tomographic scan demonstrating skull base 
recurrence of pleomorphic adenoma (arrow). 


surviving motor nerve fibers that 
sprouted new branches and subse- 
quently penetrated ^ neurilemmal 
sheaths of degenerated fibers with an- 
terograde growth to reinnervate mo- 
tor end plates. These findings were 
confirmed in subsequent studies, ^! 
and thus served as the bases for Mar- 
tin and Helsper's? conclusions. 

Guttman and Sanders" further ob- 
served that motor nerve fibers alone 
were responsible for arresting muscle 
fiber atrophy and in maintaining a 
trophic environment for the fibers. 
Whereas, in  heteroreinnervation 
studies involving sensory nerve rein- 
nervation of muscle,7? progressive 
denervation atrophy of muscle fibers 
resulted in a failure to restore func- 
tional activity. 

In analyzing mechanisms of sponta- 
neous recovery of function, Martin and 
Helsper? considered the possibility of 
neurotization via spontaneous re- 
growth of facial nerve fibers across the 
nerve defect. However, they rejected 
this possibility because growth across 
unbridged defects of 2.5 to 5.0 em with 
exact entry into the multiple spatially 
separated distal facial nerve branches 
was believed to be a highly unlikely 
mechanism given this formidable re- 
quirement. That two of their patients 


1080 





Fig 2.— Operative photograph demonstrating sural nerve interposition graft between the vertical 
facial nerve segment proximally (short arrow), and the distal trunk of the previously grafted facial 


nerve (long arrow). 





MS d 


Fig 3.—Immediately postoperatively, the pa- 
tient “smiles” by clenching her teeth, Clinically 
demonstrating intact trigeminal-facial cross- 
innervation. 


with recurrent tumor demonstrated 
immediate return of “considerable” 
function after repeated nerve section 
supported an alternate route of rein- 
nervation. This case underscores Mar- 
tin and Helsper's? original explanation 
of trigeminal-facial reinnervation. 
Pollock et al'* declared the alterna- 
tive possibility that transected distal 
motor nerves might invade denervated 
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Fig 4.— However, alternatively activating the 
contralateral intact right facial muscles pro- 
duces no activation of the left muscle group, 
indicating that the former provides no contri- 
bution across the midline. 


muscle end plates distally. However, in 
such instances, a more localized rein- 
nervation pattern might be expected. 

Martin and Helsper's? description 
of trigeminal-facial eross-innervation 
can hardly be improved on and is reca- 
pitulated below. On emerging from the 
brain stem, the trigeminal nerve con- 
tains both motor and sensory divi- 
sions. At its takeoff from the gasserian 
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m€——— (V1) and maxil- 
di isions transmit purely 
ers. The metor component is 
ed entirely by the mandibu- 
erve, in addition to sensory 
iS, only themandibular divi- 
t eontribute to recovery via 
echanisms of mycneurotization or 
collateralization via znastomoses. The 
- mandibular nerve d'vides into three 
main branches: the lingua! nerve (sen- 
sory), inferior alveolar nerve (senso- 
ry), an masticator nerve (sensory and 
). The proximity between termi- 
muscular aranches of the 
and facia: nerves provides 
mic basis for spontaneous 
'e iral-facial eross-innervation 
ix following radical pasotidectomy. It is 
| clear, therefore, that such reinnerva- 
tion is more likely tə occur when in- 
tervening parotid tissue is resected, 
exposing denervated facial muscles to 
underlying innervated masseter mus- 
cle. 
Although our evidence neither con- 
. firms nor denies the exact mechanism 
l (neurotization vs mgoneurotization), 
our case = provides unequivocal clinical 
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support of trigeminal-facial reinner- 
vation. The fact that intraoperative 
stimulation of the grafted nerve trunk 
produced weak activation of lower fa- 
cial muscles suggests that at least 
some muscle groups were innervated 
by the grafted facial nerve and that the 
remaining (majority) muscle groups 
were innervated by the ipsilateral 
trigeminal nerve. One might speculate 
therefore, that both facial and trigem- 
inal nerves competed for denervated 
facial muscle and that the latter pre- 
dominated because of its proximity to 
the target muscle fibers and because of 
the delayed arrival of viable facial 
nerve axons across the grafted anas- 
tomosis. 

It is, therefore, our expectation that 
our patient’s lower facial function and 
tone, in time, might be further im- 
proved via facial nerve ingrowth and 
fiber contribution via the sural nerve 
interposition conduit. 
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| @ The clinical, histopathologic, immuno- 
- histochemical, and electron microscopic 
findings of two cases of poorly ditferenti- 
ated (“insular”) thyroid carcinoma are re- 
ported and compared with the 25 cases 
previously described in the literature. 
These 27 cases occurred in eight men and 
19 women, aged from 34 to 77 years. All 
but 2 presented with a thyroid mass. 
Eleven (41%) of the 27 patients experi- 
enced local recurrences following sur- 
. gery, 17 (63%) had development of cervi- 
cal lymph node metastases, 5 (19%) had 
. development of mediastinal lymph node 
metastases, 11 (41%) had pulmonary me- 
;tastases, and 9 (33%) had bone metasta- 
ses. At least 15 patients (56%) are known 
<- tohave died of their disease, usually within 
/;. B years of diagnosis. Pathologically, the 
tumors are distinctive and grow as solid 
, islands (insulae) of small cells separated 
-by artifactually created clefts. In some in- 
- stances, small follicles are also noted 
Within the insulae. All tumors were positive 
^on immunostaining for thyroglobulin. In 
| view. of the propensity for local recur- 
-rences and lymphatic and hematogenous 
^ dissemination, a total thyroidectomy and 
= neck dissection would seem advisable. 
_. Additionally, adjuvant external beam irra- 
. diation, systemic chemotherapy, and/or 
< radioactive iodine therapy should also be 
^ considered. 
s. {Arch Otolaryngol Head Neck Surg. 
9990; 116: 1082-1086) 


Roorly differentiated (“insular”) 
k thyroid carcinoma (PDITC) is a 


* 


distinctive, rare, aggressive, and often 
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lethal type of thyroid carcinoma com- 
posed of well-defined solid nests of 
small uniform cells that may be ad- 
mixed with small follicles and often 
are separated from the adjacent tissue 
by clefts. Although this tumor was 
first described in 1907 by Langhans! 
as wuchernde Struma (proliferating 
stroma), the clinicopathologic features 
of this neoplasm were not clearly elu- 
cidated until Carcangiu et al? reviewed 
25 cases in 1984. 

The purpose of this report is twofold. 
First, we report the clinical and patho- 
logie features of two new cases of 
PDITC and compare the results with 
those cases in the literature; and sec- 
ond, we introduce the concept of 
PDITC into the head and neck litera- 
ture, which, to our knowledge, has not 
been previously done. 


REPORT OF CASES 


CASE 1.—A 77-year-old white woman was 
admitted to the Presbyterian University 
Hospital of Pittsburgh (Pa) on November 
11, 1988, for further treatment of an upper 
airway obstruction secondary to recurrent 
PDITC. The patient presented initially at 
another medical facility in December 1986 
with a moderate enlargement of the left 
lobe of the thyroid that was nontender, soft, 
and mobile. The clinical impression was 
that of a colloid goiter and the patient was 
treated with levothyroxine sodium (Syn- 
throid) (0.05 mg/d). The patient did not re- 
turn for a follow-up examination until May 
1988, when she presented with hoarseness, 
a nonproductive cough, wheezing, and 


dyspnea. The physical examination re- 


vealed a hard, fixed, enlarged thyroid in- 
volving mostly the left lobe, and a paralysis 
of the left true vocal cord with an adequate 
airway. A computed tomographic (CT) scan 
of the lower part of the neck showed a large 
mass in the left lobe of the thyroid with ex- 
tension to the isthmus and inferior aspect 
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iated (‘Insular’) 


of the right lobe. The larynx and proximal 
part of the trachea were shifted to the right 
and posteriorly. The CT scan of the chest 
demonstrated a 1-cm nodule in the poster- 
olateral aspect of the right middle lobe; a 
biopsy specimen of the lung was never 
taken. A needle biopsy specimen of the thy- 
roid was diagnosed then as follicular carci- 
noma. A total thyroidectomy was per- 
formed in June 1988, and the surgeon noted 
that the left thyroid lobe and isthmus dem- 
onstrated a nodular neoplasm that ex- 
tended into the lateral neck muscles and the 
trachea. The initial histologie diagnosis 
was invasive poorly differentiated follieu- 
lar carcinoma. 

In August 1988, a whole-body radioactive 
iodine scan showed residual tumor vs a 
normal remnant of thyroid tissue in the 
neck. The patient was treated with 88 mCi 
of iodine 131 and levothyroxine. 

In November 1988, a CT sean of the lower 
part of the neck showed a soft-tissue mass 
that constrieted and infiltrated the proxi- 
mal portion of the trachea just below the 
cricoid cartilage. Bronchoscopy demon- 
strated a grossly abnormal! larynx with a 
small slitlike airway. The patient was then 
transferred to Presbyterian University 
Hospital for further treatment. 

Her medical history included hyperten- 
sion, cardiovascular disease, congestive 
heart failure, allergic asthma, chronic ob- 
structive pulmonary disease, obesity, ar- 
thritis, and glaucoma. Past surgical proce- 
dures included an appendectomy and a di- 
latation and curettage for dysfunctional 
postmenopausal bleeding. She had no his- 
tory of radiation therapy other than the 
treatment with iodine 131 in August 1988. 
Significant physical findings at the time of | 


hospital admission included a paralyzed 


left true vocal cord, an abducted right true 
vocal cord, and a possible mass involving 
the right false vocal cord. 

A tracheostomy and biopsy of the trachea 
were performed at which time a pannus of 


i tumor was noted to cover the trachea. The | ; 


previous histologic slides of the thyroid 


were reviewed along with the tracheal bi- 
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opsy specimen and both were diagnosed as 
PDITC. In view of the extensive involve- 
ment of her neck by the aggressive primary, 
no adjuvant radiation therapy or chemo- 
therapy was administered and she was dis- 
charged from the hospital 1 week postoper- 
atively. She was readmitted to the hospital 
5 weeks later with an acute abdomen and 
underwent an antrectemy and gastroje- 
junostomy for a perforated peptic ulcer. 
The pathologic findings of the stomach in- 
cluded a perforated peptic ulcer and meta- 
static papillary carcinoma, probably from 
an ovarian primary tumor (see “Pathologic 
Findings”). Two weeks later she was sent 
home for terminal care of her disease; she 
died on January 28, 1989. No autopsy was 
performed. 

CaSE 2.— A 56-year-old white woman was 
admitted to Ohio State University School of 
Medicine, Columbus, or Deeember 8, 1988, 
with a 4-week history ofa rapidly enlarging 
left-sided neck mass tiat was associated 
with mild hoarseness and dysphagia. 
Medica! history included hypothyroidism 
treated with levothyroxine since 1984, no 
history of head and neek irradiation, and 
goiter in the maternal grandfather. Thy- 
roid function studies in October 1988 re- 
vealed nermal triiodothyronine and thy- 
roxine levels with a low thyrotropin level. 
The patient also had insulin-dependent di- 
abetes mellitus and stable angina with a 
history of a myocardial infarction. Past 
surgical procedures included a tonsillec- 
tomy, cholecystectomy, and a breast biopsy 
for unilateral hypertrophy as a child. 

Physical examination at the time of hos- 


pital admission revealed an 18 X 10-cm, 
nontender, immobile neck mass in the left 
lobe of the thyroid gland. No enlarged 
lymph nodes were noted. Left vocal cord 
paralysis was present, but the airway was 
widely patent. Needle biopsies of the thy- 
roid, which were performed at another in- 
stitution, showed a small-cell neoplasm 
that stained negatively for thyroglobulin, 
leukocyte common antigen, and calcitonin. 
A CT scan revealed a large left-sided neck 
mass that surrounded and displaced the 
trachea to the right (Fig 1). 

A tracheostomy and resection of the 
massive cervical and mediastinal mass 
were performed in December 1988. The 
mass involved the left lobe and isthmus of 
the thyroid gland, produced an 8- to 10-cm 
deviation of the trachea to the right, and 
extended to the left submandibular area 
and the superior mediastinum to the level 
of the aortic arch. The entire mass was re- 
moved by blunt dissection. The frozen sec- 
tion diagnosis was medullary thyroid car- 
cinoma, but permanent sections revealed 
PDITC. No postoperative complications 
were noted. She received 4000 cGy of irra- 
diation to the neck and superior mediasti- 
num. She has demonstrated no evidence of 
recurrence 4 months postoperatively. 


PATHOLOGIC FINDINGS 


The thyroid in patient 1, which was 
submitted in two segments, weighed 
201 g. The right lobe was 6 X 2.5 X 2cm 
and contained a 1.5-cm cystic hemor- 
rhagic area. The left lobe and isthmus 
were 10 X 7 X 6 cm and were replaced 
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Fig 2.—Case 2. Thyroid gland showing the right lobe and cut surface 
of the enlarged left lobe (L) with areas of hemorrhage and fibrosis. 


Fig 1.—Case 2. Computed tomographic scan (with intravenous con- 
trast material) of the lower part of the neck showing a large mass in the 
left lobe of the thyroid gland (arrows) that surrounds and displaces the 
trachea (asterisk) to the right. 


by a nodular, yellow neoplasm with fi- 
brous trabeculae. The neoplasm 
grossly appeared to invade the capsule. 
The thyroid in patient 2 measured 
15 X 1.5 X 5 em and weighed 220 g. An 
irregular infiltrating 10 X 7 X 5-cm tu- 
mor replaced the left lobe and isthmus 
of the thyroid gland (Fig 2). The tumor 
had a pink-gray fleshy cut surface with 
foci of hemorrhage, fibrosis, and ne- 
crosis. 

Microscopically, the right lobe of the 
thyroid in patient 1 showed an occa- 
sional colloid cyst associated with 
hemorrhage and fibrosis. The left lobe 
and isthmus in both patients showed 
similar histologic features with a re- 
placement of the normal parenchyma 
by neoplastic cells arranged in an in- 
sular pattern characterized by round, 
oval, or slightly irregular nests of neo- 
plastic cells separated from the adja- 
cent tissue by clefts (Fig 3). The clefts 
were commonly noted in patient 1 and 
rarely seen in patient 2. The nests of 
cells were surrounded by a flattened 
layer of spindle-shaped cells, a fibrous 
stroma, or both. The neoplastic cells 
were also occasionally arranged in 
sheets and trabeculae, but neither a 
papillary pattern nor psammoma 
bodies were seen. Most of the insulae 
demonstrated a solid pattern with a 
monomorphic population of small cells 
(Fig 3). Some of the insulae contained 
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Fig 3.—Case 1. Insular thyroid carcinoma demonstrating solid nests of 
small uniform cells separated from the adjacent tissue by clefts (arrows) 


(hematoxylin-eosin, X64). 
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Fig 5.—Case 2. Peritheliomatous formations with necrotic tissue sur- 
rounding two perivascular aggregates of well-preserved neoplastic cells 


(hematoxylin-eosin, X125). 


small follicles admixed with solid ar- 
eas (Fig 4). Separate groups of small 
follicles were also present. The cells in 
the insular, trabecular, and follicular 
areas demonstrated similar histologic 
features. Most of the nuclei were small 
(7 to 10 um), round to oval, uniform in 
size, and lacking a distinctive nucleo- 
lus (Figs 3 and 4). However, enlarged 
hyperchromatic nuclei (Fig 4) and dis- 
tinctive nucleoli were rarely noted. 
Most of the cells in patient 1 showed a 
smooth and regular nuclear contour, in 
contrast to patient 2, whose cells 
showed many nuclei with small clefts 
and indentations. No cells with opti- 
cally clear nuclei were seen. The aver- 
age number of mitoses ranged from 1 
to 10 per 10 medium-power fields (me- 


1084 





Fig 4.—Case 1. Insulae with solid nests of cells admixed with small fol- 
licles filled with colloid (arrows). Most of the nuclei are small, round to 


oval, and uniform in size. A rare enlarged hyperchromatic nucleus is 
present (arrowhead) (hematoxylin-eosin, X 160). 


dium-power field defined as X200). The 
cells generally showed a scant ampho- 
philic or eosinophilic cytoplasm with 
indistinct cytoplasmic borders. The 
cells that bordered an area of necrosis, 
fibrosis, or hyalinization frequently 
demonstrated a clear or vacuolated 
cytoplasm and distinctive cell borders. 
Classic peritheliomatous formations 
(well-preserved perivascular neoplas- 
tic cells surrounded by necrotic tissue) 
were noted in patient 2 only (Fig 5). 
However, both patients demonstrated 
“pseudo” peritheliomatous formations 
with fibrotic tissue surrounding well- 
preserved perivascular aggregates of 
neoplastic cells. Venous invasion was 
prominent especially in the capsular 
region (Fig 6). Extracapsular invasion 
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Fig 6.—Case 1. Venous invasion with nests of malignant cells (thin ar- 
rows) adherent to the walls of endothelial-lined vascular channels that 
contain red blood cells (thick arrows) (hematoxylin-eosin, X40). 


and involvement of an extrathyroid 
lymph node were noted in patient 1. 
The Congo red, Grimelius, carcinoem- 
bryonic antigen, calcitonin, chromo- 
granin, and serotonin stains were neg- 
ative. The prekeratin, keratin (AE1/ 
AES), neuron-specific enolase, and 
thyroglobulin stains were positive. 
The somatostatin stain was negative 
in patient 1 and positive in patient 2. 

The biopsy specimen of the trachea 
in patient 1 also showed a PDITC with 
histologic features similar to those 
noted in the thyroid. The microscopic 
findings of the partial gastrectomy and 
duodenostomy specimen in patient 1 
included a perforated peptic ulcer and 
multiple focal aggregates of meta- 
static papillary carcinoma with psam- 


Thyroid Carcinoma— Killeen et al 


Le 
" Th, 
n a 
. j ** 
x MITT. 
J- — A: "A h 
E 
[ * 
4 > te > 
| m. P 
b 3 "Mt 
| o4 " 
P iU o : 
tes Me X 
- 27.9 
- "12 d 
- P ; 
V 


- UR PP | r SM M M E pu * f 
ENN PS eae 


Fig 7.—Case 2. Electron micrograph showing nests of cells surrounded 
by an intercellular matrix (arrows) and irregular nuclei with deep clefts 


(arrowheads) (4200). 


moma bodies involving the gastroduo- 
denal serosa and tae omentum. The 
thyroglobulin stain of the metastatic 
papillary carcinoma was negative sug- 
gesting that the primary was not the 
PDITC that stained strongly positive 
for thyroglobulin. Tae Leu-M1 and pe- 
riodic acid-Schiff-diastase were posi- 
tive, indicating that the primary was 
probably a serous papillary adenocar- 
cinoma from the ovary rather than a 
mesothelioma.’ 


ELECTRON MICROSCOPIC 
FINDINGS 


Ultrastructural examination of both 
patients demonstrated similar fea- 
tures. Groups of small cells arranged 
in solid nests, follicles, and trabeculae 
were surrounded br an intercellular 
matrix (Fig 7) composed of an amor- 
phous material and microfibrils. The 
intercellular matri» merged directly 
with the cell membrane and focally 
with the basal lamina. The follicles 
showed junctional cenplexes with des- 
mosomes (Fig 8), ntermediate and 
tight junctions, ane lumina lined by 
microvilli. Some of the follicles dem- 
onstrated a narrow umen (Fig 8) and 
intercellular lumina were also noted. 
The follicular lumina contained colloid 
that was granular and moderately 
electron dense. Cytoplasmic processes 
were noted. Most of the nuclei in pa- 
tient 1 showed a smooth and regular 
contour. However, ir patient 2, the nu- 
clei were irregular w th deep clefts and 
occasional pseudoinelusions (cytoplas- 
mic evaginations) (ig 7). The cyto- 
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Fig 8.—Case 2. Electron micrograph of a narrowed follicular lumen 
surrounded by microvilli (white arrows), cytoplasmic glycogen (G), and 


desmosomes (black arrows) (X 13500). 


plasm contained abundant glycogen 
(Fig 8). Dense bodies (electron-dense 
single-membrane-bound spherical 
structures measuring 150 to 300 um in 
diameter and assumed to contain col- 
loid material) were present, especially 
in the apical portion of the cells form- 
ing follicles. These dense bodies were 
enveloped only focally by a single 
membrane. 


COMMENT 


The first descriptions and illustra- 
tions of PDITC were published in 1907 
by Langhans,' who described 16 cases 
of a thyroid carcinoma that he re- 
ferred to as wuchernde Struma (pro- 
liferating stroma). This neoplasm was 
later classified mostly as a subtype or 
variant of follicular carcinoma.*’ In 
the past, PDITC may also have been 
classified as a poorly differentiated 
type of papillary carcinoma’ or as the 
compact subtype of small-cell undif- 
ferentiated carcinoma.* 

The term insular has been used to 
describe a pattern noted in numerous 
neoplasms, including primary insular 
and strumal carcinoids of the ovary, 
pancreatic and intestinal somatostati- 
nomas, intestinal carcinoids, and pan- 
creatic endocrine tumors.” Carcangiu 
et al, in 1984, first used the term insu- 
lar thyroid carcinoma to emphasize 
the most characteristic histologic fea- 
ture of this thyroid malignant neo- 
plasm. They reviewed the distinctive 
clinicopathologic features of 25 cases 
of this neoplasm that clearly set it 
apart from the other types of thyroid 
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carcinoma. A total of 27 cases (includ- 
ing our cases) have demonstrated an 
age range in patients from 34 to 77 
years and a female predominance with 
a male to female ratio cf 1:2.4. Only 3 
patients had a history of radiation 
therapy to the neck several years prior 
to their initial presentation. Twenty- 
five patients presente with a neck 
mass and 2 patents presented with 
bone metastasis unasseciated with a 
neck mass. All 27 patients were euthy- 
roid when they initially presented. 
However, 1 patient (our patient 2) was 
treated with levothyroxine for hy- 
pothyroidism 4 years before her initial 
presentation with the neck mass. The 
thyroid radioactive iodme scans of 12 
of the patients that previded this in- 
formation showed a “cold” tumor in 11 
patients and a “hot” nodule in 1. 

The histologic features in our pa- 
tients that were similar to those pre- 
viously described included a predomi- 
nant insular pattern with well-defined 
nests of monotonous small cells. The 
insulae were solid or admixed with 
small follicles. Additional similar his- 
tologic features includec focal areas of 
fibrosis and necrosis, peritheliomatous 
formations, and venous, capsular, and 
lymph node invasion. Our patients 
lacked features of papillary carcinoma 
(ie, ground glass nuclei er abortive pa- 
pillae within irregular-shaped folli- 
cles) that were noted in some of the 
patients whose cases were reported by 
Carcangiu et al 

The results of the special stains in 
our cases and those previously re- 
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_ Results of Special Stains in 22 Cases 
of Poorly Differentiated (Insular) — 
. Thyroid Carcinoma (Includes Our 

2 Cases and 20 Cases of 
Carcangiu et al)* 
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poredi in the literature are given in the 
- Table. All of the cases of PDITC 
-stained positively for thyroglobulin 
and negatively for argyrophilic gran- 
ules (Grimelius stain) and calcitonin. 
Most were positive for keratin (77%) 
and negative for somatostatin (8296). 

Immunoperoxidase stains alone 
eannot be used to distinguish PDITC 
from papillary, follicular, or undiffer- 
entiated carcinoma, since the latter 
. three tumors may also express keratin 
>- and thyroglobulin positivity. This 
differential is best accomplished by 
. .histologie evaluation. Immunostains, 
however, are helpful in distinguishing 
— .PDITC from medullary carcinoma. 
Medullary carcinoma is calcitonin pos- 
itive and thyroglobulin negative," 
—while PDITC is calcitonin negative and 
-thyroglobulin positive. 

-The most striking ultrastructural 
: feature noted in both of our patients 
^ "was the arrangement of cells in nests 
. that were surrounded by an intercel- 

lular matrix composed of an amor- 
phous material and microfibrils. This 
ultrastructural arrangement corre- 
lates with the insular pattern noted 
^ With the light microscope. Many of the 
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"solid" nests of cells that were ob- 
served with the light microscope actu- 
ally eontained either a narrowed fol- 
licular lumen or intercellular lumina. 
These intercellular lumina that were 
lined by microvilli have also been ob- 
served in another case of poorly dif- 
ferentiated thyroid carcinoma." The 
nuclear and cytoplasmic features were 
nonspecific and have been described in 
follicular, papillary, and small-cell 
carcinomas of the thyroid gland." 

Carcangiu et al? have also termed 
this neoplasm poorly differentiated, so 
as toemphasize the behavior and prog- 
nosis of insular carcinoma. The tumor 
was, therefore, designated PDITC. The 
aggressive behavior noted in the cur- 
rent case 1 (ie, lymph node metastasis 
and tracheal recurrence or persis- 
tence) was similar to the behavior of 
those tumors previously described in 
the literature. The incidence and sites 
of metastasis in the 27 cases of PDITC 
were as follows: cervical lymph nodes, 
17 (63% ); mediastinal lymph nodes, 5 
(1976); lungs, 11 (41%); and bones, 9 
(3395). Only 5 patients (19%) were 
alive and free of disease 4 months to 7 
years after initial surgery. Seven pa- 
tients (26% ) were alive with persistent 
disease and 15 patients (5695) died of 
the tumor 1 to 8 years after initial 
therapy. 

We agree with Carcangiu et al? that 
in terms of behavior and prognosis, 
this poorly differentiated thyroid car- 
cinoma is situated between the well- 
differentiated (follicular or papillary) 
and undifferentiated (giant, spindle 
cell, or squamoid) thyroid carcinomas. 
However, we wonder whether this type 
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of tumor should be termed solely “in- 
sular thyroid carcinoma," which de- 
scribes its most characteristic histo- 
logic feature in a manner similar to 
papilary and follieular carcinoma. 
The additional term poorly differenti- 
ated might best be avoided to prevent 
confusion of this neoplasm with the 
poorly differentiated carcinomas of 
Sakamoto et al“ or the undifferenti- 
ated thyroid carcinomas. 

In view of the high metastatie and 
local recurrence rate, a total thy- 
roidectomy and neck dissection would 
seem prudent. Additional modes of 
treatment, including radicactive io- 
dine ablation, radiotherapy, and che- 
motherapy, should be considered also. 

Since completion of this article, we 
have seen an additional case of PDITC 
in an 80-year-old woman. She pre- 
sented with a rapidly enlarging 
8 X 6.5 X 3.5-cm tumor that totally re- 
placed the left lobe of the thyroid gland 
and extended into the adjacent soft 
tissues. Microscopically, it not only 
exhibited similar features to those 
noted in this report but also contained 
foci of mucicarminophilie material 
(muein has been observed in several 
variants of thyroid carcinoma). The 
tumor was also positive on immuno- 
staining for thyroglobulin, keratin, 
and somatostatin, and it was negative 
for carcinoembryonic antigen, calcito- 
nin, chromogranin, and Congo red. 
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Treatment of Severe Bronchomalacia With 


Expanding Endobronchial Stents 
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e Respiratory compromise from trache- 
obronchomalacia in children varies from 
mild tc severe, but can result in either re- 
flex apnea or death. Such severe cases 
may be unresponsive tc aggressive medi- 
cal management, and surgical options 
must be considered. Current surgical al- 
ternatives are limited and are associated 
with many potentially undesirable compli- 
cations. Failure rates are often high. We 
present two infants with profound life- 
threatenirg airway malacia treated by en- 
doscopic placement of a seif-expanding 
endobronchial stent. A cescription of their 
anomaty, surgical management, and long- 
term care is included. The expandable 
stent may obviate the need for complex 
high-risk surgical procedures and pro- 
longed veatilatory support. 

(Arch Otolaryngol head Neck Surg. 
1990; 116:1087-1090) 


racheobronchomaiacia produces a 
flaecid airway usually manifested 
within the thorax by an adequate in- 


Accepted *or publication March 20, 1990. 

From the Departments of Pediatrie Otolaryn- 
gology and Pediatric Surgery, Wilford Hall, US 
Air Foree Medical Center, Lackland Air Force 
Base, Tex. 

Presented at the meeting of the American 
Society of Pediatrie Otolaryngology, San Diego, 
Calif, May 1989. 

The opinions or assertionscontained herein are 
the private views of the authors and are not to be 
construed a: official or as reflecting the views of 
the US Air Force or the Department of Defense. 

Reprint requests to the Department of Oto- 
laryngology-Head Neck Surgery, Wilford Hall, 
US Air Borce Medical Center, Lackland Air Force 
Base, TX 78236-5300 (Dr Mair). 


spiratory lumen with obstruction on 
expiration. This collapse may only 
cause respiratory stridor or may lead 
to total obstruction with air trapping, 
hypercarbia, and hypoxia. A flaccid 
tracheobronchial tree in any patient, 
regardless of age, is incompatible with 
normal respiratory function. The se- 
vere hypercarbia and hypoxia causes 
respiratory compromise and may re- 
quire prolonged intubation or trache- 
otomy with continuous positive airway 
pressure. Surgical intervention must 
be considered in some patients who do 
not respond to aggressive medical 
measures. Current surgical alterna- 
tives are limited and are frequently 
associated with complications. Failure 
rates are often unacceptably high.'? 

We describe two infants with pro- 
found life-threatening airway malacia 
treated by the endoscopic placement of 
self-expanding endobronchial stents. 
We also compare the feasibility of in- 
traluminal stent placement with tra- 
ditional surgical procedures. 


REPORT OF CASES 


CasE 1.—A term white male (birth 
weight, 2750 g), who required immediate 
resuscitation at birth was seen. His Apgar 
scores were 5 at 1 minute and 6 at 5 minutes. 
An echocardiogram and cardiac catheter- 
ization demonstrated a hypoplastic right 
ventricle, atretic pulmonary artery, and 
stenosis of the tricuspid valve. The chest 
roentgenogram showed a hyperinflated left 
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lung with a mediastinal shift to the right 
(Fig 1). Bronchoscopie examination with 
spontaneous ventilation revealed a pro- 
found isolated left main-stem bronchomal- 
acia. This was easily dilated with a bron- 
choscope, but the flaccid main stem col- 
lapsed immediately on removal of the 
instrument. 

One week after birth, the patient under- 
went placement of an aortopulmonary ar- 
tery Gortex graft. Despite aggressive res- 
piratory assistance with trials of selected 
right main-stem intubation, the Pco, con- 
tinued to climb to over 120 mm Hg, and the 
patient could not be adequately ventilated. 
Because of the cardiac anomaly, left lung 
resection was not considered an option. 

Two weeks after birth the infant was 
near death secondary to airway sloughing, 
mediastinal shift, and progressive hyper- 
carbia. He underwent emergency bronchos- 
copy with endoscopic placement of a 
“zigzag? expandable stent constructed 
from 24-gauge surgical-grade stainless 
steel wire (Fig 2, bottom). It immediately 
relieved the obstruction, the Pco, level be- 
came normal, and the mediastinal shift was 
corrected (Fig 3). Monthly bronchoscopic 
examinations revealed a patent left main- 
stem bronchus with evidence of partial 
stent mucosalization. 

One month after stent placement, Enter- 
obacter aerogenes sepsis developed in the 
infant. He was successfully treated with 
antibiotics intravenously. No further com- 
plications developed, and his respiratory 
status continued to improve, although he 
still required ventilatory support. He un- 
derwent a tracheostomy at 3 months of age. 

At age 4% months, he became acutely 
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Fig 1.—Preoperative chest roentgenogram of an infant (patient 1) with 
severe isolated left main-stem bronchomalacia. Note the marked hyper- 
inflation of the left lung and the mediastinal shift to the right. 


Fig 2.— Top, Self-expanding polymeric woven stent. Elastic recoil allows 
for balanced radial dilatation. Bottom, Zigzag expandable stent. The in- 
herent modulus of the surgical grade stainless steel wire and the tubal 
configuration allow for radial dilatation when compressed. 


Fig 3.— Postoperative chest roentgenogram (patient 1). The stent 
remained in stable position in the left main-stem bronchus. 


bradycardic and suffered a cardiopulmo- 
nary arrest. Emergeney bedside bronchos- 
copy revealed a patent stent without evi- 
dence of alrway collapse or obstruction. An 
echocardiogram showed a patent aortopul- 
monary artery shunt. Despite resuscitative 
efforts, the child died. 

Histopathologic inspection of the left 
main-stem bronchus revealed an inflam- 
matory proliferation surrounding the stent 
compatible with a foreign body reaction 
(Fig 4). The mucosa never fully covered the 


metal stent, and microscopie analysis re- 
vealed sloughing of adjacent respiratory 
cilia with squamous metaplasia. 

CASE 2.--A 3150-g, term, black male in- 
fant was noted to have airway obstruction 
and Apgar scores of 4 at 1 minute and 7 at 
5 minutes. He had Pierre-Robin sequence 
and a long-term nasal trumpet was re- 
quired to relieve airway obstruction. Neo- 
natal bronchoscopy revealed mild tracheo- 
bronchomalacia. At age 3 months, the in- 
fant developed periodic airway obstruction 
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due to repeated plugging of the nasal trum- 
pet, and a tracheotomy was performed. 
Bronchoscopy at the time of tracheotomy 
revealed progression of the tracheobron- 
chomalacia. 

By age 5 months, the infant's respiratory 
status had deteriorated and he experienced 
multiple episodes of apnea and bradycar- 
dia. He was placed on the ventilator with 
induced paralysis and continuous positive 
airway pressure. Repeated bronchoscopy 
with spontaneous ventilation revealed 
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Fig 4.—Histopathologic view of left main-stem bronchus (pentachrome 
stain). The endobronchial stent has been carefully cut and removed. The 


bronchus is patent, but a foreign body inflammatory reaction is seen. 


marked progression of the airway malacia. 
There was severe obstruction of the right 
main-stem bronchus and the left main- 
stem bronchus was almost 100% ob- 
structed. The tracheomalacia had also sig- 
nificantly worsened. An elongated trache- 
otomy tube was positioned in an attempt to 
counteract the flaccid tracheomalacia. 

Despite full ventilatory support, by age 6 
months multiple episodes of reflex apnea’ 
with cardiopulmonary arrests requiring 
full resuscitation occurred up to three times 
a day. The bradyeardia frequently lasted 
more than 5 minutes. 

Due to bilateral main-stem bronchial in- 
volvement, surgical intervention was not 
believed to be a viable alternative. He 
underwent emergency bronchoscopy with 
endoscopic placement of a polymeric woven 
stent (Fig 2, top) into the occluded left 
main-stem bronchus. Paralysis was main- 
tained for 1 week after insertion to prevent 
stent migration. 

Postoperatively, there were no episodes 
of reflex apnea. The infant-was weaned from 
the ventilator within 2 weeks and dis- 
charged within 5 weeks. By 4 weeks after 
implantation, the stent body had totally 
mucosalized with a resultant patent left 
main-stem bronchus (Fig 5). Six months 
after implantation, symptoms of reflex ap- 
nea and bradycardia recurred and pro- 
gressed. Ventilatory support was required 
but was inadequate. Bronchoscopy revealed 
a patent distal left main-stem bronchus 
with a functional stent. However, proximal 
to the stent within the left main-stem 
bronchus, the airway had doubled in length 
because of the infant’s growth, and the re- 
sultant unstented bronchus was malacic 
and obstructive. A second stent was placed 
adjacent and proximal to the first and 
extending to the carina. The right main- 


stem bronchus was moderately malacic, but 
not obstructive. Results of the second stent 
placement were again successful and the 
child was rapidly weaned from the ventila- 
tor with no subsequent reflex apnea. He is 
presently progressing well 6 months after a 
second stent placement. An elongated tra- 
cheotomy tube has been required to stent 
the malacic trachea. 


COMMENT 


The cartilaginous airway arches are 
abnormal in shape and strength in 
tracheal and bronchial malacia. This 
causes dynamic compliance changes 
with subsequent altered airway me- 
chanics and diminution of laminar 
airflow. The normal cartilaginous arch 
to posterior tracheal wall ratio of ap- 
proximately 4.5:1 is altered in severe 
cases to a 2:1 ratio.* The posterior 
membranous tracheal or bronchial 
wall is widened and on expiration 
readily lifts into the distorted, flat- 
tened airway lumen. The thoracic air- 
way collapses on expiration secondary 
to increased intrathoracic pressure 
that causes distal air trapping with 
incomplete evacuation of air and se- 
cretions. 

With the advent of modern pediatric 
respiratory care, a growing number of 
premature infants are being success- 
fully treated for respiratory distress 
syndrome and bronchopulmonary dys- 
plasia. Many of these babies, as well as 
some term infants, have altered carti- 
laginous airway arches with either 
primary or acquired tracheobron- 
chomalacia. They may experience per- 
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Fig 5.—Endoscopic view 1 month after woven polymeric stent place- 
ment (patient 2). 


sistent airway collapse, respiratory 
distress, stridor, cyanosis, or recurrent 
pneumonia.’ The airway flaccidity can 
lead to air trapping, hypercarbia, pro- 
gressive hypoxia, bradycardia, and re- 
flex apnea resulting in cardiopulmo- 
nary arrest.’ Feeding, crying, and 
coughing tend to exacerbate tracheo- 
bronchomalacia. 

Sedation and prolonged intubation 
with continuous positive airway pres- 
sure is the common treatment modal- 
ity for those cases unresponsive to 
mere observation.‘ An artificial airway 
is not the desired treatment; but, if 
adequate air exchange cannot be main- 
tained, a tracheotomy with a length- 
ened tube can partially stent the air- 
way open.” A tracheotomy, however, 
negates the glottic mechanism of in- 
creasing intratracheal pressure and 
makes decannulation even more diffi- 
cult. Also, the elongated tube port 
must remain proximal to the carina, 
otherwise severe bronchospasm will 
result. 

Severe cases of tracheomalacia un- 
responsive to aggressive medical man- 
agement may require surgical inter- 
vention, including aortopexy,' ^ tra- 
cheopexy,? external splinting,"" or 
tracheal reconstruction.^ In infants 
with isolated severe unilateral bron- 
chomalacia, pneumonectomy has been 
used because segmental bronchial re- 
section with reconstruction was not 
always feasible.” Pneumonectomy was 
not a consideration in patient 1; this 
infant had multiple congenital cardiac 
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-entire trachea and main-stem bronchi, 
as in patient 2, presents a- surgical 
challenge. The diseased trachea can be 
partially opened with an extended tra- 
cheotomy tube or a pexy procedure. 
The bronchi, however, are difficult to 
open surgically. Àn intraluminal ex- 
pandable stent may allow these in- 
fants with severe tracheal and/or 
bronchial malacia to be taken off ven- 
tilatory support and extubated. 

We used two different types of stents 
in our patients. A zigzag stent was de- 
vised by Gianturco“ for intravascular 
use. Wallace et al" reported results of 
a similar stent used in the normal ca- 
nine tracheobronchial tree. We con- 
structed a modification of this stent 
with 24-gauge surgical-grade stainless 
steel wire formed into a tubal zigzag 
configuration (Fig 2, bottom). The in- 
herent expansile properties of the wire 
allowed for a symmetric radial dilata- 
tion when compressed. The polymeric 
stent, devised by Wiktor” for intravas- 
cular use and developed by Medtronic 
Inc, Minneapolis, Minn, is a loosely 
woven plastic tube with 1-mm inter- 
stices between the strands (Fig 2, top). 

The sterilized stents were loaded into 
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- tial for survival. Malacia involving the 


a | dis introducer and placed through 
the bronchoscope into the malacie 


area. The introducer was then care- 
fully removed under direct telescopic l 
visualization, allowing the stent to 


open the malacic segment. 


Because patient 1 was near death, Ps 
and only canine-tested tracheal stents - 


were available, we decided to endo- 
scopically place the zigzag steel stent 
in a life-saving attempt to open the 
malacic left main-stem bronchus. 

. Immediately after placement of this 
Stent, we developed an experimental 
study analyzing the feasibility of en- 
dotracheal expandable stents for the 
treatment of surgically induced piglet 
tracheomalacia. We showed that the 
expandable woven stent was superior 
to the stainless steel stent for alleviat- 
ing surgically induced piglet tracheo- 
malacia.? Patient 2 presented after 
this study, and the polymeric stent was 
used in this urgent case. 

In both cases, the decision for sur- 
gery was reached by a multispecialty 
conference in conjunction with the pa- 
tients parents. The parents under- 
stood that the procedures were inves- 
tigational, without precedent, and 
were being performed as life-saving 
measures. Informed consent and the 
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Food. and Drug Administration ap- 
l proval were acquired in both cases. l 
Previous experiments with tracheal f 


E prostheses show tracheitis to be a ma- 
- jor factor in graft rejection or failure. 
Re When. the stent is fully mucosalized 
and incorporated into the tracheal 
- wall, the risk of tracheitis and pulmo- 


nary bacterial seeding decreases. Un- 
like the rigid zigzag stent, the body of 
the flexible polymeric stent became 
mucosalized within 2 weeks after 
placement. We are continuing the in- 
vestigation of polymeric and absorb- 
able stent biocompatibility. : 
Primary or acquired progressive - 
tracheobronchomalacia can be a seri- 
ous life-threatening disorder necessi- 
tating a prolonged intensive care unit 
stay at enormous expense to the child 
and to the family. The expandable 
stent may obviate or reduce the need 
for complex, high-risk surgical proce- 
dures and prolonged ventilatory sup- 
port. Further investigation is war- 
ranted to optimize stent design and 
material. 
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assistance and to Diana Schumaker for the manu- 
Script preparation. 
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* c lulose fiber diet pills have recently 
p opular- orm of weight control. 
in the past. 2 morths, we have seen two 
: o patients in whom | ingestion of these pills 
uc has resulted in complete distal esoph- 
. ageal obstruction. Further studies re- 
vealed that each patient had a previously 
undiagnosed anatomical abnormality of 
the distal esophagus; in one case a Schatz- 
o. Ks ring, and in tha other a stricture prob- 
Tr ably secondary to:chronic reflux. We con- 
= clude that patients with krown esoph- 
(|. ageal narrowing, cr with a history of reflux 
-o and/or dysphagia: should use cellulose fi- 
|: ber diet pilis only with extreme caution. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116: 109 1) 


















7 UB eem. à pumber of advertise- 
| ments for cellulose fiber “diet 
pills” have appeared on television and 
in magazines. ‘These pills are supposed 

to aid in weight reduction by expand- 

ing in the stomach and thereby pro- 

" ducing à feeling of satiety. However, in 

. the past 2 months, we have seen two 

patients in whom ingestion of these 

“pilis has resulted in complete distal 
esophageal obstruction. 


REPORT OF CASES 


Case 1.— À 42-year-old black woman pre- 
sented to an outside emergency department 
v with a history of ewakening that morning 
and being unable to swallow liquids or sol- 
ooo ids The patient’s hnstory was significant for 

- a 2-month history:of dysphagia, for which 

< she was taking nizatidine (a new H;-block- 
er) and metoclopramide. Before going to 
. . bed the previous evening, the patient had 
taken the above medications, as well as 
several cellulose-fiber diet pills, similar to 
ones she had been taking intermittently for 
. several weeks. A barium swallow obtained 

c at the outside hospital showed a complete 
. o obstruction at the level of the distal esoph- 
agus. She was transferred tc our institu- 
tion, where, in thesprocess of an attempted 
flexible esophagoscopy, she regurgitated a 
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u ose Fiber Diet Pills - 


; ause of Esophageal Obstruction 
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à Jones, MD, PhD, Harold C. Pillsbury III, MD 


2 X 4-cm mass of cellulose, as well as a sig- 
nificant amount of barium. The procedure 
was terminated and the patient kept on 
nothing by mouth for 24 hours, after which 
clear liquids were tolerated without diffi- 
culty. She was discharged and returned 3 
days later for a repeat flexible endoscopy, 
which showed a Schatzki's ring in the dis- 
talesophagus. Esophageal dilation was per- 
formed the following day and the patient 
has been asymptomatic since that time. 

CASE 2.—A 40-year-old white man pre- 
sented to our emergency department com- 
plaining of pain in the chest and epigastric 
region, and repeated vomiting. The patient 
was taking atenolol (Tenormin) and hydro- 
chlorothiazide for hypertension, but other- 
wise his medical history was unremarkable. 
After a lengthy workup, which included an 
electrocardiogram and chest and abdomi- 
nal roentgenograms, the patient mentioned 
that he had ingested several cellulose diet 
pills that morning before retiring for a 
short nap. A barium swallow was obtained 
that showed complete distal obstruction. 

Flexible endoscopy was performed and a 
gelatinous mass was seen lodged in the di- 
stal esophagus. Attempts at removing the 
mass or breaking it into smaller pieces were 
unsuccessful, so the patient was taken to 
the operating room where a rigid esopha- 
goscopy was performed under general an- 
esthesia. The esophagoscope passed easily 
until the distal esophagus was reached, at 
which point significant mucosal edema was 
encountered that prevented further 
progress. A small-diameter rigid suction 
tube was thus carefully inserted into the 
narrowed lumen and a thick “slurry,” con- 
sisting of partially dissolved cellulose fi- 
bers, was suctioned out. The suction tube 
was then passed distally until bile-stained 
gastric secretions were obtained. No dis- 
crete mass of cellulose was ever encoun- 
tered. The patient remained on nothing by 
mouth until the following morning, when 
clear liquids were taken without difficulty. 
He was discharged and quickly resumed a 
regular diet. Repeat endoscopy 6 weeks 
later revealed changes suggestive of 
chronic reflux esophagitis and an esoph- 
ageal stricture with a lumen of only 12 mm. 
The patient declined esophageal dilatation 
and is presently asymptomatic. 


COMMENT 


Esophageal obstruction secondary 


to impaction of ingested material is a 
well-known clinical entity. Meat is the 
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most common source 0: 
but obstruction by othe 
such as psyllium-bas: 
guar-gum laxatives, 
nan (a glucose/manno 
in Japanese foodstuff: 
aid) has also been repo 
mon factor among all 
substances is their pr 
pand when moistenec 
true of the cellulose 
this article. 

Also of interest i: 
that both of our pa 
ously undiagnosed 
narrowing, which | 
posed them to becomir 
fact, Trenker et.al! rep 
patients seen with food 
the distal esophagus, ` I5 
ment of distal esophageni 1 narr 
due either toa stricture or à Schatzki’s i 
ring. Another predisposing factor in — . 
our patients may have been taking the — 
pills just before lying down, since lying _ 
in the supine position ean lengthen _ 
esophageal transit time to more than 
10 minutes; Both patients stated that — 
they drank one to two glasses of water —— 
with their pills, as recommended by — - 
the manufacturer. | 

In conclusion, these two cases dem- 
onstrate that the recently popular cel- 
lulose diet pills should be used with 
caution, especially by persons having 
known esophageal narroving or with a 
history of dysphagia. Furthermore, if 
impaction by these pilis is encountered 
and rigid esophagoscopy is required 
for their removal, one should not be 
surprised if one encounters only a 
thick, viscous liquid rather than a dis- 
crete bolus, as the cellulose may have 
softened to this extent by the time of 
endoscopy. 
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Letters to the Editor 


Receptors in Acoustic Neuroma 


To the Editor. —The recent interesting 
work of Klinken et al' demonstrates 
how results may vary depending on 
experimental methods. Specific estro- 
gen and progesterone receptors have 
been demonstrated in acoustic neu- 
roma tissue (19% positive for estrogen 
receptor, 1776 positive for progester- 
one receptor, 8% positive for both), but 
typically in smaller concentrations 
than usually detected in breast tissue. 
The difference between our results and 
those of Klinken et al most likely lies 
in the greater sensitivity of the meth- 
ods we used, ie, radioimmunoassay 
performed on tissue cytosol by the 
dextran-coated charcoal method with 
Seatchard plot analysis. This method 
is also at least as specific as the immu- 

. nocytochemical staining kit used by 
Klinken et al. 

Another reason for the nondemon- 
stration of receptors by Klinken et al 
may be a lack of immunologic cross- 
reactivity of the test antigen between 
the receptors of breast and neuroma 
tissue. Resolution of this question 
must await further characterization of 
both receptors. 

There is no doubt that at least some 
acoustie neuromas contain highly spe- 
eifie, "true," estrogen and progester- 
one receptors. The biologic and clinical 
significance of these receptors remains 


unclear. For the present, empirical use 

of anti-estrogens as a treatment for 

acoustic neuroma is not advised. 
EDWIN M. MONSELL, MD, PuD 
Detroit, Mich 


1. Klinken L, Thomsen J, Rasmussen BB, Wiet 
RJ, Tos M. Estrogen and progesterone receptors 
in acoustic neuromas. Arch Otolaryngol Head 
Neck Surg. 1990:116:202-204. 

2. Monsell EM, Wiet RJ. Estrogen and proges- 
terone binding by acoustic neuroma tissue. Oto- 
laryngol Head Neck Surg. In press. 


In Reply. —Thank you for the opportu- 
nity to answer Dr Monsell’s letter. Dr 
Monsell argues that the immunohis- 
tochemical (ERICA) method used by 
us’ is less sensitive than the one 
used by Monsell and Wiet? We do 
not quite understand which method 
actually was used by Monsell and Wiet. 
If the method used was a radioligand 
assay, the dextran-coated charcoal 
method with Scatchard plot analysis, 
there is nothing in the literature indi- 
cating that this method is more sensi- 
tive than the ERICA assay. As an ex- 
ample, hormone receptors have never 
been detected biochemically in benign 
and normal breast tissue. However, 
such tissue does have cells, although 
often few, that react positively in im- 
munohistochemical assays.’ On the 
other hand, if the method used was an 
enzyme immunoassay, this method is 





found to be more sensitive than the 
dextran-coated charcoal assay,’ but 
again, there is nothing in the literature 
indicating that this method is more 
sensitive than the ERICA method. 
We have no definite explanation of 
the discrepancies between the results. 
However, our results are in accordance 
with the findings of others using well- 
documented, sensitive, and specific 
methods. 
LEIF KLINKEN, MD, PHD 
JENS THOMSEN, MD, PHD 
BIRGITTE BRUUN RASMUSSEN, MD, PHD 
Copenhagen, Denmark 


RICHARD J. WIET, MD 
Chicago, Ill 

Mirko Tos, MD, PHD 
Copenhagen, Denmark 


1. Klinken L, Thomsen J, Rasmussen BB, Wiet 
RJ, Tos M, Estrogen and progesterone receptors 
in acoustic neuromas. Arch Otolaryngol Head 
Neck Surg. 1990:116:202-204. 

2. Monsell EM, Wiet RJ. Estrogen and proges- 
terone binding by acoustic neuroma tissue. Oto- 
laryngol Head Neck Surg, In press. 

3, Charpin C, Martin P-M, Jaequemier J, et al. 
Estrogen receptor immunocy tochemical assay 
(ER-ICA): computerized i image analysis system, 
immunoelectron microscopy, and comparisons 
with estradiol binding assays in 115 breast carci- 
nomas. Cancer Res. 1986;46(suppl 42718-42778. 

4. Goussard J, Lechevrel C, Martin P-M, Rous- 
sel G. Comparison of monoclonal antibodies and - 
tritiated ligands for estrogen receptor assays in — 
241 breast cancer cytosols. Cancer Res. 1986; 
46(suppl):4282s-4287s. 
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. News and Comment 

















Sooo- American Society for Head and Neck 
.. Surgery Announces New Officers.—At 
-- the May 1, 1990, meeting of The Amer- 
lean Society for Head and Neck Sur- 
gery in Palm Beach, Fla, the following 
rere elected officers and council mem- 
ers: Helmuth Goepfert, MD, presi- 
ant; Michael E. Jones, MD, president- 
elect; Dale H. Rice, MD, treasurer; and 
Jesus E. Medina, MD, and W. Jarrard 
cone Jr, MD, fellows-at-large. 


Election of Officers to Seciety An- 
yunced.—In Palm Beach, Fla, on May 

1990, during its annual meeting The 
American Broncho-Esophagological 
ociation elected its officers to serve 
itil its meeting in May 1991. The of- 
ficere are as follows: Gerald B. Healy, 





MD, Boston, Mass, president; Charles 
W. Cummings, MD, Seattle, Wash, 
president-elect; Mary D. Lekas, MD, 


Providence, RI, vice president; Lauren ! 


D. Holinger, MD, Chicago, Ill, seere- 
tary; Robert Ossoff, MD, Nashville, 


Tenn, treasurer; Stanley M. Shanshagt 
MD, Burlington, Mass, editor; Haskins | 


K. Kashima, MD, Baltimore, dae 
chairman. Committee for the Pre 










tion; John A. Tucker: MD, ped 


phia, Pa, representative, The Ameri- 
can Academy of Otolaryngology-Head 


and Neck Surgery; Robert Toohill, MD, e 
Milwaukee, Wis, AMA representative; : 


92 Arch Otolaryngol Head Neck Surg— Vol 116, September 1990 








W. Cantrell, MD, Charlottesvill Va 
chairman, Thesis Committee; Ro Ses - ident; William P. Potsic, MD, presi- 
i i la n, dent-elect; Charles M. Myer, MD, sec- 
a- retary; Rodney P. Lusk, MD, treasurer: 
~ Robert J. Ruben, MD, editor-historian: ae 

and Ronald W. Deskin, MD, Kenneth ET 
M. Grundfast, MD, and Mark A. Rich- 
ardson, MD, past president, serving as 
directors. 





and H. Bryan Neel III, MB, Rochester, 


Minn, Eiji Yanagisawa, MD, New Ha- 
.ven, Conn, and Rodney Lusk, MD, St 


Louis, Mo, councilors. 


| The American Society of Pediatric C Oto- 


3 buynjology. Announces New Board.— 
The: nev 
: ‘American Society of Pediatric Oto- 


Ww board of direetors of the 





ary gology has announced that the 


'"harles D. Bluestone, MD, pres- 





DE Letters to the Editor/News and Comment ze. 





¿have been elected to its ae 





7C 


> 
z 


CFT2 


ie 
AUS 
Tablets 


xetil) 


Coated, Easy-to 
/nqitis and tonsillitis 


burys / 


Research Triangle Park, NC 27709 


tibi 
, 250, anid 500 mg Film- 
Allen & Han 


(cefurox 


125 


CEFTIN 7 


the treatment of lower respiratory tract infections (bronchitis) and the treatmemt c f upper 
the usual drug of choice in the treatment of phary 


IGIN ts 
jéxt page 


PT d 
` 


ion.fór CEFTIN'on r 


Y 


strains of desianated organisms. CEFTIN is indicated in 


therapy with the proven community spectrum 


in. 


r 


and tonsillitis}. Pen 


SEA A 
ES E 


=T 
ti 
E 
Q 
rs 
ut 
V 
Te 
: 
e 
e 
£ 
"we 


BID oral cephalospo 


L 
& 
s 
"3 
g 
Q 
- 
2 
» 


" 


xt T x ath Cys v 


a 


respiratory tract infections (Otitis media, pharyngitis 
Please consult Brief Summary of Prescribing Informa 


*Caused by susceptible 


ERRAI 





1094 


Ceftin* (cefuroxime axetil) Tablets BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin® Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 
WARNINGS: BEFORE THERAPY WITH CEFTIN® TABLETS IS INSTITUTED, 
CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT 
HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 
Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, It is Important to 
consider Its diagnosis in patients who develop diarrhea In association with 
antibiotic use 


Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin 
in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe Cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 


PRECAUTIONS: General: if an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary, the patient should be treated 
with appropriate agents, eg, antihistamines, pressor amines, or corti- 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
Overgrowth of nonsusceptible organisms. If superinfection occurs during 
measures should be taken. 
antibiotics should be prescribed with caution for individuals 
with a history of colitis. 
Information for Patients: (Pediatric) Ceftin is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg, applesauce, ice cream). 
However, it be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuation of therapy due to the taste and/or problems of 


the alkaline picrate method. 


axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
menle given to discontinuing nursing temporarily during treatment with 


ADVERSE REACTIONS: The adverse reactions to Ceftin® Tablets are similar 
to reactions to other orally administered cephalosporins. Ceflin Tablets were 
usually well tolerated in controlled clinical trials. Pediatric patients taking 


adverse events. 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center. 

: Rash (0.6% of patients), pruritus (0.3% of patients), and 

urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been d 


In addition to the adverse reactions listed above that have been observed in 
patients treated with Ceftin Tablets, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 
lysis, abdominal pain, ection, aplastic anemia, hemo- 
lytic anemia, hemorrhage, and pain and/or phlebitis at the 
injection site. 


Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. if seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, leukopenia, elevated bilirubin, 
pancytopenia, and agranulocytosis. 


Allen & Hanburys 481-412 
DIVISION OF GLAXO INC. May 1990 


Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo inc. All rights reserved. 
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M i Its called talking. If your older patients don't 
J ask you about the prescriptions they've been ; 






given, make it a point to tell them what they 
need to know. Make sure they know the 
medicine's name, how and when to take it. 
precautions, and possible side effects. En- 
courage them to write down the information and 
ask you questions about things they don't 
understand. 

You'll also want to take a complete medica- 
tions history including both prescription and 
non-prescription medicines. The history can 
alert you to the potential for drug interactions 
and help you simplify their regimen. 

Re-introduce the oldest advance in 
medicines. Make talking a crucial part of your 
practice. Because good, clear communication 
about medicines isn't a thing of the past. It's the 
way to a healthier future. 


Before they take it, 
talk about it. 


M National Council on 

A K Patient Information and Education. 
666 Eleventh St. N.W. Suite 810 
Washington, D.C. 2000] 
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For Rhinorrhea and Congestion' 


Multi-Patient 
Prescription 


- B.D. Titratable Tablets 
: B.L.D. RYNATAN -S* 


RYNATAN #2 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine-tannate, 8 mg; pyr=amine tannate, 25 mg. 


*Pitent pending. RYNATAN"-S is the cambination of RYNATAN* Pediatric Suspension 
(å fl oz) and a 10 mL calibrated oral syr^ge. 


tWhen used for symptomatic relief of ceryza and nasal congestion in allergic rhinitis or 
the common cold. 


Please see the follewimg page for preseribing information. 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN-G £12. 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


© 1989 Carter-Wallace, Inc. 


Wy, WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
W. Cranbury, New Jersey 08512 













m Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
e chlorpheniramine tannate, & mg. pyrilamine tannate, 25 mg. 





Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
. Cchlormpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


;; Description RYNATAN* is an antihistaminic/decongestant combination available for 
Oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoontul) of the Pediatric Suspension contains: 


Phenylephrine Tannate 3 mg 
Chiorpheniramine Tannate 2mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid. FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water. 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chiorpheniramine and 
pyrilamine. 


indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the commen cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
Stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN*. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


. Nursing mothers: RYNATAN should not be administered to a nursing woman. 


"Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines.or sympathomimetics have been rare. 


Overdosage Signs and symptoms; May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. if gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 

- considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
$5075. RYNATAN Tablets: Adults — 1 or 2 tablets, 
iii RYNATAN Pediatric Suspension: Children over six years of age — 510 10 mL (1102 
so... teaspoontuls); Children two to six years of age — 2.5 to 5 mL (Veto 1 teaspoonful): 
.. Children under two years of age — Titrate dose individually 
How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96), 
Pu .RYNATAN* Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
. bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
C 0037-0715-68). 
- Storage: RYNATAN* Tablets — Store at room temperature; avoid excessive heat — 
.. above 40°C (104°F). 
RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
. 19C-307C (59°F -86°F): protect from freezing. 
*Patent Pending 


RYNATAN*-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated. oral syringe. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 Rev. 6/88 
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The Lucky Ones 


These children have cheated death. 


_ Not long ago, each of them passed 
_ through the ordeal of cancer. Modern 
' therapies administered to them at St. 
, Jude Children's Research Hospital 
. saved their lives. 


Thousands of children live today 
because of the love and dedication of 
St. Jude's researchers, doctors and 
nurses. 

But there was something else that 
saved the lives of these children — the 
many Americans who cared enough 
about the suffering of children to sup- 
port a hospital devoted entirely to treat- 
ing childhood catastrophic diseases. 

St. Jude depends upon donations 
from concerned people to continue its 
work because no family is ever held fi- 
nancially liable for treatment costs in- 
curred at St. Jude. 

For more information on how vou 








can help save more children, write to | 


St. Jude, P.O. Box 3704, Memphis, TN 
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ST. JUDE CHILDREN’S 
RESEARCH HOSPITAL 


Danny Thomas, Founder 
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When the world 
. turns upside 
down... 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine*'? 


* better compliance because transdermal 
delivery is more convenient 


Transderm Scop’ 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing 9, 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on 
next page before 
prescribing. 








Y ® 

3 Transderm Scop” 

. scopolamine 

. (formerly Transderm-V) 
Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 








BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
. Transderm Scóp is indicated for prevention of nausea and 
. vomiting associated with motion sickness in adults. The disc 
. Should be applied only to skin in the postauricular area. 
^^. Clinical Results: Transderm Scop provides antiemetic pro- 
"tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
. the incidence of motion-induced nausea and vomiting. 
;: Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine.or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicie or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 
General 
Scopolamine should be used with caution in patients with 
~ pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 
Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
5o functions, because of the increased likelihood of CNS effects. 
<c Anformation for Patients 
(o5 Since scopolamine can cause temporary dilation of the pupils 
= and blurred vision if it comes in contact with the eyes, patients 
:should be strongly advised to wash their hands thoroughly with 
Soap and water immediately after handling the disc. 
|, Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
; ence symptoms of acute narrow-angle glaucoma (pain in and 
"t reddening of the eyes:accompanied by dilated pupils). 
Patients should be warned against driving a motor vehicle or 






































-Drug Interactions 
Scopoiamine should be used with care in patients taking 
-. drugs, including alcohol, capable of causing CNS effects. Spe- 

:cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
|... meclizine!. and antidepressants. 
-i Carcinogenesis, Mutagenesis, Impairment of Fertility 
. No. long-term studies in animals have been performed to 
“evaluate carcinogenic. potential. Fertility studies were per- 
formed ifi female rats and revealed no evidence of impaired 
"fertility or harm to the fetus due to scopolamine hydrobromide 
"administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 
"Pregnancy Category C 
_ Teratogenic studies were performed in pregnant rats and 
< rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
 mately 100 times the level achieved in humans using a 
“fransdermal system) of drug administered had a marginal 
 embryotoxic effect. Transderm Scóp should be used during 
.. pregnancy only if the anticipated benefit justifies the potential 
. risk to the fetus. 
“Nursing Mothers 
“Ris not known whether scopolamine is excreted in human milk. 
. Because many drugs are excreted in human milk, caution 
“should be exercised when Transderm Scóp is administered to 
a nursing woman. 
Pediatric Use 
"Children are particularly susceptible to the side effects of 
elladonna alkaloids, Transderm Scóp should not be used in 
hildren because it is not known whether this system will 
: release an amount of scopolamine that could produce serious 
adverse effects in children. 


2 - operating dangerous machinery. A patient brochure is available. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A tess frequent adverse reaction is drowsiness, which 
occurs in jess than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness: restlessness: 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute natrow-angle glaucoma: and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vorniting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc shouid 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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References; 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et at: Clin Ther 1979:2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P7 0.05). 
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The Deaf Hear | 


Nothing. 





No baby cry. 
No smoke alarm. 
No doorbell. 





A trained Hearing Ear 
Dog hears a smoke alarm, 
baby crying, doorbell or any 
of a dozen sounds, touches 
the deaf person with a paw 
and leads him / her to 
the sound. 


Dogs are rescued from 
shelters, trained 4-6 months, 
certified as Hearing Ear 
Dogs and delivered 
anywhere in the United 
States absolutely free. 


Tens of thousands of doas 
and deaf people are waiting. 


Join Dogs for the Deaf. 





Write or call: 

DOGS FOR THE DEAF 
10175 Wheeler Road, 
Central Point, OR 97502 
(503) 826-9220 


(Hearing Ear Dogs are allowed the 
same access rights to transpor- 
tation, buildings, restaurants, 
markets, schools and other public 
facilities as all quide doas. Hearing 
Ear Dogs are easily identified by 

a blaze orange collar and leash; 


and the owner always carries a 
photo ID.) 


E (Advertising space has been provided as a public 
: service by this publication) 
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CLASSIFIED 
INFORMATION 





Regular Classified 1Time S3 Times 
or more" 

Cost per word - $1.50 $1.35 

| Minimum. e. words. per issue 





i order a sar the three-time rate, your ad must be placed 
coe Speed prepincratthe same tima for three or more issues. 


F Counting Words: Two initials are considered 

j] one word, sach abbreviation is considered 
one worc, and figures consisting of a dollar 
sign and 7ive numerals or less are considered 
one word: Cities and states consisting of two 
words er rore are counted as one word: i.e., 
"New Yos and "Salt Lake City." Zip code is 
considerec one word and must appear in all 
ads. Telephone number with area code is 
considerec: one word. When box numbers are 
used for siles, the words "Box C/O 
AOTO" are to be counted as three words. 


Classified Display 1 Time — 3 Times 
Full page $555 $511 
Two-thircsipage 475 437 
One-half nage 419 386 
One-thirc page 333 306 
One-sixth page 222 204 
Column meh 50 45 


Minimurr: display ad: one column inch 
12-time rate available on request. 


Display. Preduction Charge: The publication 
will pub-set advertisements upon request. 
The typese:ting fee is 10% of the one-time ad 
cost shows above, Special requests will be 
billed to te advertiser and/or agency at the 
then preva (ing rates. 


Box Service 
: issue ory A ads. The costis dhe 00 for the 





E Closing Date — 
^| The 25th x the second month prior to issue 
date. Exarepie: The November issue closes 
September 25th. No ads can be cancelled 
after thev asing. date. 

Send &i E upon desde production 
materials and payments to: 


f archives of 









88 oe 813-443-7666 


Advertising 


All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, 
X Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments or 
^| related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


31 inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. Example: 
, c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sent in care of Archives of Otolaryngology. 






OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 


Administrator collect, (701) 857-0236. Or write: 
Medical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


Otolaryngologists 


Seeking qualified and affable BC/BE 
otolaryngologists to join rapidly expand- 
ing general otolaryngological practice 
located in Research Triangle Park area 
of North Carolina. Excellent professional 
opportunities in progressive medical 


community. Pleasant and excellent area 
for raising a family. Please contact, or 
send resume with three references to: 


T. Kent Watanabe, MD, F.A.C.S. 
Cary Ear, Nose & Throat Clinic 


101 Southwest Cary Parkway, Suite 270 
Cary, North Carolina 27511 





OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD. 848 Adams, Suite 401, 
Memphis, TN 38103. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


OTOLARYNGOLOGIST 


Board-certified/board-eligible otolaryngologist 
for busy, two-person practice in Houston. Texas. 
Outstanding opportunity in well known group 
practicing all aspects of our specialty. Send CV to: 
Office Manager 
CENTER FOR EAR, NOSE AND THROAT 
950 Corbindale, #220 
Houston, TX 77024 @ (713) 461-4692 





TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to join busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 


77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV to: Box #403, 
c/a AOTO. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number,  €/0 AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 




















OTOLARYNGOLOGY — Brainerd Minnesota. Join 


twenty MD, multi-speciaity clinic. No capitation. No | 


start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collecU 
write: Curtis Nielsen (218) 828-7195 or (218) 828- 
4901. P.O. Box S24, Brainerd, MN 56401. 
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PACIFIC NORTHWEST — Group Health Coopera- 
tive of Puget Sound, a 375,000-member prepaid 
group practice, currently has a position available for 
an otolaryngologist. Referral oniv practice in a 
multi-specialty organization. Wonderful practice 
opportunity located in the scenic Puget Sound area. 
To inquire, write to: Manager, Medical Staff Person- 
nel, 521 Wali Street, Seattie, WA 98121. 


ASSOCIATE WANTED: Board-cectified or board- 
eligible, to join busy, solo, private practice; Connec- 
ticut capitol city. All aspects of otolaryngology, 
head and neck surgery. Large teaching hospital. 
Academic affiliation and residency program. Prefer 
academic background. Subspecialty expertise bene- 
ficial. Reply with curriculum vitae to: Otolaryngol- 
ogy Associates, Box 34-961, Hartford, CT 06134. 








COLORADO SPRINGS, Colorado — Thirty-one 
physician multi-specialty group is: seeking BC/BE 
otolaryngologist. Fee-for-service and prepaid prac- 
tice. Guaranteed salary with incentive arrangement 
with potential partnership after cne year. Please 
send CV to: Bruce Minear, Executive Vice President, 
Colorado Springs Medical Center, 209 South Nev- 
ada, Colorado Springs, CO 80903. 


PRACTICE OPPORTUNITY 


GENERAL 
OTOLARYNGOLOGIST 
ST. LOUIS, MISSOURI 


Rapidly expanding ENT group with 
medical school affiliation is seeking a 
board-certified/-eligible otolaryngolo- 
gist for busy, well established private 
practice involved in all aspects of oto- 
laryngology. This includes head and 
neck surgery, allergies, facial plastic 
and otology reconstructive surgery. 


We have complete audiolcgy facilities 
and offices near two hospitals where 
most surgery is performed. This group 
is located in a St. Louis County com- 
munity of approximately 350,000 which 
has outstanding living and working 
conditions. 


We offer a competitive salary and 
excellent benefit package including 
malpractice insurance, life insurance, 
vacation, and CME time. 
if this opportunity is of interest to you, 
please send your curriculum vitae to: 
Daniel Brewer 
Christian Hospital Nertheast 


11133 Dunn Road 
St. Louis, MO 63136 





Q Christian Health Services 
Member of the Christian Heaith System 











CALIFORNIA: Multi-specialty private group prac- 
tice located in desirable high growth area of south- 
ern California seeks otolaryngologist. Excellent 
working conditions, fringe benefits and congenial 
staff. Submit CV to: George Kanaly, PhD, President, 
Riverside Medical Clinic, 3660 Arlington Avenue, 
Riverside, CA 92506. 


Southeast Wisconsin 


Position available in an altractive moderale sized 
community on the shores of beautiful Lake 
Michigan. Localed within one hour ol two major 


metropolitan areas, Milwaukee and Chicago. 
interested parties can obtain additional information 
by calling 1-800-243-4353 or writing to: 


STRELCHECK & ASSOCIATES, INC. 
12724 N. Maplecrest Lane 
Mequon, Wi 53092 


MAINE COAST OTOLARYNGOLOGIST: Private 
practice for well-qualified, motivated, ENT physi- 
cian. Guaranteed cross coverage. Office space with 
new equipment. Affiliate with 106-bed, medica! re- 
ferrai center. Live and work in beautiful and desirable 
coasta! community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 


ATTENTION PHYSICIAN RECRUITERS. The 
"Classified Advertising" sections now in all nine 
AMA Specialty Journals target the physician you 
want, These highly visible sections put your 
message in the hands of every specialist that quali- 
fies for your professional opportunity, every month. 
To place the ad of your choice, any size, call toll 
free: (800) 237-9851. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 




























OTOLARYNGOLOGIST 
Head & Neck Surgeon 


An excellent opportunity exists for a leadership role 
in head and neck oncology in one of the premier 
cancer institutes in the world. 


A board-certified otolaryngologist-head and neck 
surgeon is desired to join the full-time staff of 
Memorial Sloan Kettering Cancer Center. MSKCC 
has a modern, 586-bed facility and the largest volun- 
tary cancer research unit in the United States. 


The full spectrum of on-site clinical facilities and 
staff are available along with ample opportunities for 
laboratory research. The qualified candidate will 
also assume the medical directorship of the very 
active, on-site speech and hearing center. 


Please send CV to: 


Elliot W. Strong, MD 
Attending Surgeon and Chief, Head Neck Service, 
MEMORIAL SLOAN KETTERING CANCER CENTER 
1275 YORK AVENUE 
NEW YORK, NY 10021 
An Equal Opportunity Employer 


WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group, is seeking BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship training in facial plastic surgery. City of 63,000 
on Puget Sound, service area of 300,000, and just 30 
miles north of Seattle. Exceptional opportunity for 
professional and personal lifestyle development. 
Send CV to: James Facer, MD, or Richard Lyons, 
MD, The Everett Clinic, 3901 Hoyt, Everett, WA 
98201. 


CHARTER MEDICAL currently has an otolaryngol- 
ogy opportunity available in a suburb of Dalas, 
Texas. Choose from a variety of practice settings 
including partnership, association or solo/with 
shared call. Financial package inciudes income 
guarantee, relocation assistance and more. For 


additional information, contact: Donna Gabel or 


Wes Moody at (800) 248-0922, 9:00 AM-9:00 PM, 
Monday- Thursday; 9:00 AM-5:30 PM, Friday. CVs 
may be sent to: P.O. Box 208, Macon, GA 31298. 


BOULDER, COLORADO 


Opportunity to join solo practice with option 
to take over practice within two years. 
General ENT practice with emphasis on 
facial cosmetic surgery. Advantages: Uni- 
versity of Colorado, fishing, skiing in Rocky 
Mountains. Contact: 


Richard E. Padrnos, MD 
2800 Folsom, Suite A 
Boulder, CO 80304 e (303) 443-6240 





OTOLARYNGOLOGIST — Virginia. Modern 153- 
bed acute care hospital has an excellent opportunity 
for a board-certified/-eligible otolaryngologist. 
Medical service area population of 55,000. New 
office building available. Very competitive finan- 
cial package and relocation. Beautiful mountainous 
plateau area 50 miles from Roanoke, with exceptional 
cultural, educational and recreational opportunities. 
Contact: Assistant Administrator. P.O. Box 7589, 
Pulaski, VA 24301. (703) 980-6822. 


DALLAS/FORT WORTH, TEXAS — BC ENT seeks 
associate for busy practice in affluent northeast 
Texas community. On campus with modern hospi- 
tal. Excellent schools and quality of life. Contact: 
Vicki Truitt, Physician Resource Network, P.O. Box 
37102, Fort Worth, TX 76117-8102. (800) 525-6055. 


AUDIOLOGIST 


M.S., CCC-A, licensed, certified. Provides 
diagnostic and hearing aid services to 
patients of all ages. Proficient in interpret- 
ing BSER and ENG tests and all aduiometric 
evaluations. Requires certification and 
license in audiology and hearing aid dis- 
pensing. Proficient in counseling the hear- 
ing impaired. Excellent benefits and salary. 
Located in a progressive community in the 
Baltimore-Washington, DC corridor. 

Send inquiries and CVs to: 


Patuxent Medical Croup, Inc. 
2 Knoll North Drive, Suite-401 
Columbia, Maryland 21045 
Attention: Physician Recruiter 





ENT: Board-certified or board-eligible to join a 21- 
physician muiti-specialty group. The clinic offers an 
excellent practice opportunity, an incentive pay Sys- 
tem with a guaranteed minimum, liberal fringe bene- 
fits, and time off. No buy-in requirement. Send 
inquiries with curriculum vitae to: john L. Reed, 
Administrator, Weber Medical Clinic, Ltd., 1200 
North East Street, Olney, IL 62450. 








VIRGINIA/NORTH CAROLINA — Opportunities for 
BC/BE otolaryngologists with Virginia multi- 
hospital system near Williamsburg/Chesapeake Bay 
and modern, central North Carolina hospital. Finan- 
cial guarantees. Opportunities include solo, group 
and establishment of two-physician practices. Send 
vitae: Janet Clayton, AM Care Physician Search, 
P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 


POSITION 
ANNOUNCEMENT 


A position is available for a board- 
certified/board-eligible otolaryngologist 
at the Minneapolis Veterans 
Administration Medical Center with an 
opportunity for teaching and clinical 
activity at the University of Minnesota. 
The position at the University of 
Minnesota is a part-time, annually 
renewable position at the level of 
assistant or associate professor 
depending on qualifications. 


At the assistant professor level, 

the candidate must be board-certified/ 
board-eligible, and preferably 

have completed a Head and Neck 


Fellowship or two years of clinical 
and research experience in head 
and neck surgery. 


At the associate professor level, the 
candidate must be board-certified and 
have at least five years demonstrated 
clinical expertise and research ability in 
the field of head and neck surgery. 


Send curriculum vitae to: 


George L. Adams, MD 

interim Head 

Department of Otolaryngology 

Harvard Street at East River Road 

Box 396 UMHC 

Minneapolis, MN 55455 
The University of Minnesota is an equal oppor- 
tunity educator and employer, and specifically 
invites and encourages applications from 
women and minorities. 
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Research Fund of the 
American Otological Society, Inc. 


Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 


The American Otological Society through its Research Fund is offering 
Research Grant Awards and fulltime Research training Fellowships to 
study otosclerosis and related ear disorders in U.S. or Canadian Institu- 
tions, July 1991 - June 1992. Proposals may include investigations of the 
management and pathogenesis of otosclerosis and underlying pro- 
cesses. Studies of middle ear biomechanics and sound transduction as 
they apply to otosclerosis will be considered. 


RESEARCH GRANTS. Available to physician and non-physician 
investigators; renewable annually for a maximum of $25,000 per year; 
no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 
dents and medical students), fellowship will support 1-2 years full-time 
research conducted outside of residency training. Applications must be 
accompanied by sponsoring institution documentation that facilities 
and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked 
by January 31, 1991. Information and application materials may be 
obtainec from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, 
Research Fund of the American Otological Society, University of Cali- 

fornia, Davis, Otology Lab, 1159 Surge 3, Davis, CA 95616. 
paeem (916) 752-8931. 





FELLOWSHIP 
RHINOLOGY AND 
ENDOSCOPIC SINUS 
SURGERY 


Beginning July 1991 


This is a one-year clinical/research fellowship. The 
program offers several courses at the School of 
Public Health oriented toward preparing an 
individual for an academic career. Applicants must 
be board eligible in Otolaryngology-Head and Neck 


Surgery. 
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tolaryngologist 


& Board-certified/-eligible otolaryngologist needed 
* as associate to join an active four-physician 

« section of otolaryngology, practicing ail 

€ aspects of modern otolaryngology. 


: This 200-physician, multi-specialty clinic serves 
* asa referral center for surrounding areas of 

* northeastern Pennsylvania and the Southern 
€ Tier of New York State. Affiliated with 

| progressive 366-bed hospital. State-of-the-art 
t diagnostic and operative equipment available. 
* Medical school teaching affiliation provides a 
= stimulating environment. 

= Area provides attractive living conditions with 


| ample seasonal recreation opportunities. 
= Easy access to major metropolitan areas. 


= Excellent salary and fringe benefits. 
Address inquiries to: r- 

David W. Kennedy, MD 
Department of Otolaryngology- 
Head and Neck Surgery 
The Johns Hopkins Hospital 
600 N. Wolfe St., Carnegie 434 
Baltimore, Maryland 21205 


- Respond with curriculum vitae to: 
_ GUTHRIE CLINIC 
_ Sayre, PA 18840 e (717) 888-5858 


| ATTENTION: 
= G.V. Ippolito, Vice President 














|T- H- E RE 

OHIO The Department of Otolaryngology | YQ 

and Í| Ml 

Comprehensive Cancer Center in: 

NIVERSITY alne MP 

U Arthur G. James Cancer Hospital and Research Institute mi. 
announce a axrnun G. lasts 
HEAD AND NECK RESEARCH INSTITUTE 

ONCOLOGIC SURGERY FELLOWSHIP 


Director: David E. Schuller, M.D. 
Professor and Chairman 
Department of Otolaryngology 
Director, Comprehensive Cancer Center- 
Arthur G. James Cancer Hospital and 
Research institute 





| This interdisciplinary advanced training in oncologic surgery offers a twelve month research and patient 
|. Care experience for those who plan a full-time academic career, and who have excellent residency 
| experience in head and neck surgery. Candidates must have successfully fulfilled the requirements to sit 
for certification examination in Otolaryngology, General Surgery, or Plastic Surgery. 


Inquiries may be directed to: — Berna L. Brown 
Comprehensive Cancer Center 
Head and Neck Oncology Program | 
Arthur G. James Cancer Hospital and Research Institute Cs 
.300 West Tenth Avenue | 1 
.. Columbus, Ohio 43210 : IX 
< 614/293-8068 








NO miss TALIF NIA 


The: ge * enente Medical Group, à growing 
"e mullite wally group, is recruiting physicians 

in: ity of specialties for positions 
' our: beautiful Northern Califor- 
Ahe San Francisco Bay Area, Sac- 
$ d ihe Centrat Valley. 


A jeseni is Ton available for a full time 
staff-atciasvngologist in our South San Fran- 
cisce faelity. includes office and operating 
room responsibilites. 























Merter: of our large, multispecialty group 
eam a tughly competitive salary and excel- 
lent Dements including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and lite insurance, and a 
substantia. retirement program. 





To muuirm about this amd other openings 
wih our successful, growmg medical group, 
send CV. Ez Richmond Prescot, MD., Physi- 
cian Reersitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc, 1814 
Franklin. dih oor, Osklana, California 
04642. 4515) 987-4949. We are an equal 
oppartunty employer. 


























The Fallon Clinic, an 
expending multi-specialty 
group practice, 45 minutes 
wes! of Boston, serving 
central Massachusetts for 
saxty years, seeks a fifth 
BOC/BE otolaryngologist. 


The practice consists of 
€] . mest areas of 
‘Tt otolaryngology and facial 
| : plastic surgery with 
d- subspecialty possible. We 
|. ape pari of a growing 
ional health care system. 
"Competitive income 
ind excellent benefits 
i on are offered. 













Please send CV to: 
itu art H. Bentkover, MD 
ie. àllon Clinic 


E $5 Lincol n Street 
Wc rcester, MA € 01605 
























Otolaryngologist 


Immediate 
opening with 

multi-specialty 

group on the 

central coast of 
California, must be 

board-eligible or 
board-certified. 


Fringe benefits 
shareholder status, 
quaranteed salary 
first 12 months. 


Mail CV to: 


Administration 
San Luis 
Medical Clinic, Ltd. 
1235 Osos Street 
San Luis Obispo 
CA 93401 





Wayne State University 


ACADEMIC | 
OTOLARYNGO OGIST 


The Department of Otolaryngology at 
Wayne State University is seeking an 
otolaryngologist to head clinical and 
investigative programs of a large 
academic medical center. The indi- 
vidual must demonstrate experience 
and capability in head and neck 
surgery. Opportunities are available 
for the individual to expand existing 
facilities and programs. Academic 
appointment and compensation will 
be related to training and experience. 
Practice available to augment nego- 
tiated base salary. Letter of inquiry 
and curriculum vitae should be sent to: 


Robert Mathog, MD 
Professor and Chairman | 
Department of Otolaryngology 5E-UHC 
Wayne State University 
School of Medicine 
540 East Canfield, Detroit, MI 48201 


Wayne State University is an equal 
opportunity, affirmative action employer. 





OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area - 
has a population of 100,000 (+) and provides - 
excellent educational, cultural and Í 


recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager | 

425 Pine Ridge Boulevard, Suite 305 
— Wi | 54401 | 








STANFORD UNIVERSITY MEDICAL CENTER | 


ASSISTANT PROFESSOR 
FULL-TIME FACULTY POSITION 


The Division of Otolaryngology/Head and Neck Surgery, Stanford Uni- 
versity Medical Center is seeking to fill an incremental full-time position 
at the assistant professor level. Applicants should be eligible to become 
board-certified or board-certified in otolaryngology with a subspecialty 
interest in otology. The successful applicant should have an interest in 
developing a strong clinical program in otology/neuro-otology and have 
demonstrated potential for research and teaching. Approximately 6096 of 
the applicant's time will be devoted to clinical care and teaching, and 40% 
to research. Although not mandatory, a fellowship in otology/neuro- 
otology is desirable. Applications for the position will be accepted until 
November 1990. Starting date of the position to be negotiated. 


Stanford University is committed to increasing representation of women 
and members of minority groups on its faculty and particularly encour- 
ages applications from such candidates. 


Letters of inquiry and curriculum vitae should be sent to: 
Willard E. Fee, Jr., MD 


Division of Otolaryngology/Head and Neck Surgery 


STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 








AMERICAN DIOPTER & DECIBEL SOCIETY 


Bi-annual Meeting 


Announcement and Call for Abstracts 
Contemporary Topics in 
Ophthalmology and Otolaryngology 
at the 


HILTON INTERNATIONAL BARBADOS 
Barbados, West Indies 


JANUARY 19 - 26, 1991 


Registration Fees: $375 Members $450 Non-members 
One page abstracts should be sent by September 1, 1990 to: 


Ophthalmology 


Otolaryngology 





Jonas T. Johnson, MD or 

Donald B. Kamerer, MD 
Department of Otolaryngology 
Eye & Ear Institute of Pittsburgh 
| 203 Lothrop Street, Suite 500 

| Pittsburgh, PA 15213 


Albert W. Biglan, MD 
3518 Fifth Avenue 
Pittsburgh, PA 15213 





For additional information, contact: 
Robin L. Wagner, Administrative Coordinator 
(412) 647-2227 or FAX (412) 647-7964 



















CHARTER MEDICAL currently has an otolaryngol- 
ogy opportunity available in a suburb of Houston, 
Texas. A solo practice opportunity with shared call 
coverage includes a financial package with income 
guarantee, relocation assistance and'more. For con- 
fidential consideration, contact: Donna Gabel or 
Wes Moody at (800) 248-0922, 9:00 AM-9:00 PM, 
EST Monday-Thursday; 9:00 AM-5:30 PM Friday. 
CVs may be sent to: P.O. Box 209, Macon, GA 
31298. 


OTOLARYNGOLOGIST 
Excellent opportunity for a BC/BE otolaryn- 
gologist to join a busy, two-person ENT group. 
Special interest in pediatrics ENT, otolaryngic 
allergy and head and neck surgery is desired. 
Fully equipped, modern office including iCS 
computerized rotary chair. University town 
with medical school. Clinical faculty affiliation 
available. Close-by, outstanding recreational 
areas (water sports, skiing, etc.j, two fully 
equipped major hospitals. Competitive salary 
with benefits leading to early partnership. 
Send CV and three references to: 

Joseph B. Touma, MD 
Huntington Ear Nose and Throat Clinic 
1616 Thirteenth Avenue, #100 
Huntington, WV 2570t 


Telephone: (304) 522-8800 





BC/BE OTO-HNS to join rapidly expanding solo 
practice in warm, sunny southern California. Office 
includes a full-time audiologist, ABR-and ENG, two 
hospital affiliations plus O.P. Surgery Center, Send 
CV: Box #406, c/o AOTO. 


OTOLARYNGOLOGIST — BC/BE to joir three 
person group covering all aspects of specialty with 
in-house OR. ideal northern California growth area, 
half way between San Francisco and Lake Tahoe. 
send CV to: Box 4408, c/o AOTO. 





. Fellowship ^ ^. 






Pediatric 
Otolaryngology 
Fellowship 


Available July 1991: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive-surgery, 
and endonasal surgery. 













Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 







Applications may be obtained by 
contacting: 

Rande H. Lazar, MD 
Director of Fellowship Training 








| Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
| Le Bonheur Children's Medical Center 
Memphis, TN 38103 







ACADEMIC POSITIONS AVAILABLE — The Uni- 
versity of Mississippi Medical Center has faculty 

openings for a board-certified neuro-otologist and à 
board-certified pediatric otolaryngologist. Competi- 
tive salary and excellent fringe benefits. Contact: 
Winsor V. Morrison, MD, Professor of Surgery and 
Director of the Division of Otolaryngology, Univer- 
sity of Mississippi Medical Center, Jackson, MS 
39216-4505. (601) 984-5162. Equal opportunity 
employer, M/F/H/V. 








E BE full-time 
. employment. 


A iciive teaching and 
clinical practice with 
research available. 
Facial plastic and 
reconstructive 





PLEASE NOTE — Address replies to box number 
ads as follows: Box number, c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 








NORTHERN CALIFORNIA WINE COUNTRY — 
Excellent opportunity to live and practice within an 
hour of San Francisco. Fully equipped and staffed 
office with audiology, OR suite. Pr nemes aniy Box | 
#409, c/o AOTO. 













— FOR SALE — | 
SOLO OTOLARYNGOLOGY PRACTICE 
Located in upscale, suburban Baltimore, Mary- 
land. Retiring physician: established 32 years. 
Strong referral base. Includes all equipment/fur- 
nishings. Excellent price and terms. Available 
immediately. Contact: Ann Barcome, Kohler 
HealthCare Consultants, Inc. 7315-0 Hanover 
Parkway, Greenbelt, MD 20770. (301) 441-3740. 


experience preferred but 
will consider general 
. background. 


Contact: 


Fred S. Herzon, MD 
«Chief 
Division of 
Otolaryngology 
UNM School of 
Medicine 
Albuquerque, NM 87131 
(505) 843-2336 














Temporal Bone Surgical 
Dissection Courses 


Vel 


Michigan Ear Institute 

|. Providence Hospital 

> Southfield, Michigan 

L| Program Jack M. Kartush, M.D. 

| | Faculty: T. Manford McGee, M.D. 
T. Malcolm D. Graham, M.D. 

Michael}. LaRouere, M.D. 


Intensi ive five-day courses emphasize 
temporal bone dissection relevant to 
. the otologic surgeon and resident. 
: All dissection equipment is included. 

: COURSE DATES 

. 1990: October 1-5 

November 5-9 
April 8-12 
May 20-24 
October 7-11 
November 11-15 


Tuition: $900 0.00 (Residents $500.00) 








apy Fonfürther details please contact: 
p ME Fekeci - Michigan Ear Institute 
w 27555 Middlebelt Rd. 
Farmington Hills, MI 48018 
4176-4622 . Fax sal 476-7390 





Find the Physician 
You Need Now! 


The Archives of Otolaryngology's classified recruitment advertising section is 
seen precisely by the physician you need — all otolaryngologists and head and 
neck surgeons. A total targeted physician audience of over 12,000. 


Find the physician you need now. Send us your advertising order today. Just 
complete the coupon below and attach your typewritten copy. The next avail- 
able issue is November which closes Tuesday, September 25th. 


————————— ORDER FORM — — — — — — — — — 


The classified rate is $1.50 per word for one issue. For three issues or more, the rate is 
$1.35 per word per issue. Minimum classified ad is 20 words. 


PLEASE COMPLETE THE FOLLOWING: 


Insert my ad times, beginning with the __ 





Place my ad under the heading _..__EEeee TF. 


Enclosed is my check for $ to cover fuil payment 


of my advertising schedule. 
Instituton accio s te Lom EU aar eta e rS cA 
Contact Person Ee ee eee ER an 


Address -e aae eT nae acte DM SE acter tare Co ater eL LM ID MS EE 


eq — ee te OIA esl Donec ee ace 





Telephone Number 
Authorized Signature e 


COPY FOR CLASSIFIED ADVERTISEMENT 


NERRRRRRRRRNAREERRRRRRRRRRRRRERERRERRREERERRRR PR Ed 


Send all copy and payments to: 
archives of 
Otolaryngology — 
Head. Neck Surgery 
Classified Department 
P.O, Box 1510. Clearwater, Florida 34617 
(800) 237-9851 © (813) 443-7666 








NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
October 4-6, 1990 
January 18-20, 1991 

April 19-21, 1991 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
"Facial Recess Techniques — *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery "Tympanoplasty Techniques 
"Stapedectomy Techniques — "Homograft Tympanoplasty Techniques 


















Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglack, M.D. 
Toni Levine, MLD. 

For Further Information, contact: Stanley Yankelowitz, M.D. 

Arthur Tortorelli, Technical Director — Christopher Linstrom, M.D. 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology/HNS 

(212) 598-1395 Frank E. Lucente, M.D. 




















1991 CALL FOR PAPERS 


The 33rd annual meeting of the American Society for 
Head and Neck Surgery will be held May 6-8, 1991 at 
The Hyatt Regency Waikoloa on The Big Island of 
Hawaii. Original (unpublished, unpresented, and 
unsubmitted) material should be written in the format 
required for the Archives of Otolaryngology-Head and 
Neck Surgery, the Society's official journal. 


Six copies of a 250 word abstract, without author or 
institution, together with an abstract cover sheet, 
should be sent to the program chairman by November 
1, 1990. No late abstracts will be considered. 
Notification of acceptance will be mailed by December 
15, 1990, For selected papers, the original and two 
copies of the complete manuscript must be mailed to 
the Secretary of the Society prior to presentation. 


Please send copies of the abstract to: 
Randal S. Weber, M.D., Program Chairman 
Department of Head and Neck Surgery 
1515 Holcombe Boulevard. 
eosi TX Tm 





CALL FOR PAPERS 





THE YEAR OF THE VOICE 
IN 
PHILADELPHIA 


Celebrate "The Year of the Voice" with five 


rire rpm eria Paar iar HA erm 


special voice meetings. . . 





The Voice Foundation’s 20th Annual Symposium: 
Care of the Professional Voice, July 14-19, 1991 
* Special session on phonosurgery * 
State-of-the-Art Conference: Spastic Dysphonia, July 20 
Neurolaryngology Symposium (enrollment limited) July 21 | Í 


Objective Voice Measurements & Standards, July 22-23 


International Congress of Voice Teachers, July 21-25 


CALL FOR PAPERS DEADLINE - OCTOBER 31, 1990 


Specify which symposium and send four 
copies of abstract including academic affiliation, 
address and telephone number of ALL authors to: 


VF THE VOICE FOUNDATION 
1721 Pine Street 
Philadelphia, PA 19103 U.S.A. 
Tel. (215) 735-7999 


this publication 
is available in 
— 


pE wes 
SAT 
EE 


LI eed 


Please send me additional information. 
University Microfilms International 
300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 

Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 

Name 

Institution 

Street 

City . 





Difficult patients require proven therapy 


7 For adults — m Low incidence of GI side effects 


9 4 of, satisfactory clinical response’ m Delicious strawberry flavor may enhance 


in bacterial sinusitis” compliance in children 
(61/65 patients, 250 mg t.i.d.) 


For children — 
9 He , satisfactory clinical response’ COT e 
O in otitis media" 
«140/147 patients, 40 mg/kg/day b.i.d.) 


I A Jl 
P EM EF 


. Available in capsules (250 mg and 500 mg) 
and oral suspension (187 mg/5 mL and 375 mg/5 mL) 


x * See adjacent page for criteria tor diagnosis and response. 
* Due to susceptible strains of indicated organisms. 


1. Data on file, Lilly Research Laboratories 


See adjacent page for brief summary of prescribing information. 


: ESSO o0 E 
Established therapy for todays patients = 


CR-05?271-7-049316 ©1990, ELI LILLY AND COMPANY 











1. Pathogens were identified and determined to be susceptible to cefacior. 
HL Patients received dosages within the recommended range. 


IV. Patients had received no successful antibacterial treatment within five days before the start of 


therapy with cefacior and received no concomitant suppressive antibacterial therapy. 


-V. Ali patients who responded satisfactorily received cefacior for a minimum of five days. Therapeutic 


failures were sometimes determined in less than five days, and cefaclor was discontinued. 

Clinical (symptomatic) response 

E ory - Disappearance of or improvement in signs and symptoms of the principal infection, 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 
Unsatisfactory - No improvement in signs and symptoms at the end of therapy. 
Brief Summary. 
Consult the package literature for prescribing information. 


with 


Indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae, 


staphylococci, and Streptococcus pyogenes (group A B-hemolytic streptococci). 


Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 


(group A fi-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment 


and 


prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Ceclor is generally 


effective in the eradication of streptococci from the nasopharynx: however, substantial data establis 
the efficacy of Ceclor in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 


hing 


Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 


PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY, POSSI 
REACTIONS INCLUDE ANAPHYLAXIS. 
Administer cautiously to allergic patients. 


BLE 


Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 


Spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis, 
ons: 
* Discontinue Ceclor in the event of allergic reactions to it. 
* Prolonged use may result in overgrowth of nonsusceptible organisms 
* Positive direct Coombs' tests have been reported during treatment with cephalosporins. 


*Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments ín moderate to severe renal impairment are usually not required, careful 


clinical observation and laboratory studies should be made. 
* Broad-spectrum antibiotics should be prescribed with caution in individuals with a histor 
gastrointestinal disease, particularly colitis. 
+ Safety and effectiveness have not béen determined in pregnancy, lactation, and infants less than 
month oid. Ceclor penetrates mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 


y of 


one 


* Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 


éruptions (1 in 100). Pruritus, urticaria, and positive Coombs' tests each occur in less than 1 in 


200 


patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 


characterized by findings of erythema multiforme, rashes, and other skin manifestations accompa 


nied 


by arthritis/arthraigia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 


(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequent 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) 


ly in 
to2 
to 1 


in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 


initiation of therapy and subside within a few days after cessation of therapy; occasionally these 


reactions have resulted in hospitalization, usually of short duration (median hospitalization = two to 


three days, based on postmarketing surveillance studies). In those requiring hospitalization, 


the 


symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 


and symptoms. No serious sequelae have been reported. 


+ Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely, 


Anaphylaxis may be more common in patients with a histary of penicillin allergy. 
+ Gastrointestinal (mostly diarrhea): 2.595. 
* Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment. 


*Às with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 


have been reported rarely. 

~* Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness. 
somnolence have been reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia 


" . feversibie interstitial nephritis. 


-Abnormalities in laboratory results of uncertain etiology. 


|. *Slight elevations in hepatic enzymes. 


- «Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 
Rare reports of increased prothrombin time with or without clinical bleeding in patients recei 
^  Gactor and Coumadin concomitantly. 

_ ^ Abnormal urinalysis: elevations in BUN or serum creatinine. 


.. *Positive direct Coombs’ test, 
-+ False-positive tests for urinary glucose with Benedict's or Fehling's solution and Clinitest? tablets but 


not with Tes-Tape® (glucose enzymatic test strip, Lilly}. 


(5. CPABIBL AMP 021 


Additional information available fo the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly industries, Inc 

Carolina, Puerto Rico 00630 

A Subsidiary of Eli Lilly and Company 
Indianapolis, Indiana 46285 
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HUV Disease is a major health care 
challenge to physicians and other 
medical professionals. With an 
estimated 1.5 million Americans 
infected with HIV, vou must stay 
insormed. No-other single resource 
can give you more practical 
iniormation quicklv and concisely. 


A single, practical resource 
Hiv Infection and Disease 
provides authoritative, practical 
intormation. These 16 monographs 
are in ahighly concentrated form. 
Since each monograph takes about 
an hour to reac, it’s an excellent 
seit-study tool. 


IV Infection 
and Disease 


Monographs for Physicians 


end Other Health Care Workers 


This single resource 
includes information 
about: 

* HIV and Features of Its Infection 

* The Use of Anti-Retroviral 
Therapy for the Treatment of 
AIDS and Related Disorders 

* Alternative Therapies 

* Physicians and Home Health 
Care for Patients with AIDS 

* Ethical Issues in AIDS and HIV 
Infection 


Rely on the opinion of 
experts 

HIV Infection and Disease features 
a forward by C. Everett Koop, MD, 


Complete and mail this form along with your payment to: 


Boek & Pamphlet Fulfillment/OPO14690, American Medical 
Association, PO. Box 10946, Chicago, IL 60610-0946 


Please send me: 
(ASIA Member) 


(Nen member) 


Add sales tax (CA, DC, IL, NY only) 


Phone orders: Call toll free: 1-800-621-8335. 


copies (2 $10.00 ea. $ 


Total $ 


Name 


Bintection 





ScD, former Surgeon General, 
United States Public Health Service 
(1981-1989). Each monograph 
presents authoritative information 
on HIV, written and reviewed by 
a panel composed of such leading 
authorities as Dani P Bolognesi, 
PhD, Samuel Broder, MD, Anthony 
S. Fauci, MD, Harold W. Jaffe, MD, 
and Jay A. Levy, MD. 


Gain proficiency in HIV diagnosis 
and treatment ... order your copy 
of HIV Infection and Disease today. 
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Please indicate method of payment: 
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Introducing Ultracal. A new 
standard in tube feeding with 
a blend of oat and soy fiber. 


EN 
a 
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Mead Johnson is serving up what we believe is the 
ultimate isotonic tube feeding. Ultracal. The only tube 
feeding with a unique, dual source of dietary fiber 
which more closely simulates a normal diet and helps 
to normalize patients' bowel function. This dual fiber 
formulation even flows more freely than single source 
fiber formulas to prevent clogging of tubes and to 
enhance tube administration. 

Ultracal provides 13.6 grams of dietary fiber in 
1,060 Calories. This level was established based upon 
the publication, Physiological Effects and Health 
Consequences of Dietary Fiber, of the Federation of 
American Societies of Experimental Biology (FASEB)*. 


"Life Sciences Researct Offi ce, Federation of Ame rican Sc cieties of Experimental Biology, 
Dhwsminlaninanl Ob 


But there's more to Ultracal than just fiber. There's 
100% of U.S. RDAs for vitamins, minerals.and protein 
(from 100% caseinates) in just 1,250 Calories. And 
Ultracal supplies added ultra-trace minerals, plus 
taurine and carnitine, for more complete nutrition. 

For more information about Ultracal, or any 
other Mead Johnson Enteral Nutritionals, call 
1-800-892-9201. 


Mead fins 


ENTERAL NUTRITIONALS 
Mead Johnson Nutritional Group 
oe A Bristol-Myers Squibb Company 
Evansville, Indiana 47721 USA 
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Ceclor 


Cefaclor 


Criteria for diagnosis and response 
The clinical experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Research Laboratories. The criteria for selection of patients were as follows: 
|. Diagnoses and infecting organisms 
Maxillary sinusitis caused by Streptococcus pyogenes (group A 8-hemolytic streptococci). Maxillary 
Sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and S. pyogenes (group A §-hemolytic streptococci). 
Diagnosis was confirmed by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
Clinician. The bacteriologic response was based on results during the 10- to 16-day posttherapy 
follow-up period. 
II. Pathogens were identified and determined to be susceptible to cefaclor. 
IIl. Patients received dosages within the recommended range. 
IV. Patients had received no successful antibacterial treatment within five days before the start of 
therapy with cefaclor and received no concomitant suppressive antibacterial therapy. 
V. All patients who responded satisfactorily received cefaclor for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefaclor was discontinued. 
Clinical (symptomatic) response 

atisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 
Unsatisfactory - No improvement in signs and symptoms at the end of therapy. 


Brief Summary. 

Consult the package literature for prescribing information. 

Indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae. 
Staphylococci, and Streptococcus pyogenes (group A B-hemolytic streptococci). 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 
(group A B-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Ceclor is generally 
effective in the eradication of streptococci from the nasopharynx: however, substantial data establishing 
the efficacy of Ceclor in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
Spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of ailergic reactions to it. 

* Prolonged use may result in overgrowth of nonsusceptible organisms. 

* Positive direct Coombs' tests have been reported during treatment with cephalosporins. 

* Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
clinical observation and laboratory studies should be made. 

* Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

* Safety and effectiveness have not been determined in pregnancy, lactation, and infants less than one 
month old. Ceclor penetrates mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

* Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100). Pruritus, urticaria, and positive Coombs' tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy; occasionally these 
reactions have resulted in hospitalization, usually of short duration (median hospitalization - two to 
three days, based on postmarketing surveillance studies). In those requiring hospitalization, the 
symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No serious sequelae have been reported. 

* Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

* Gastrointestinal (mostly diarrhea): 2.5%. 

* Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment 

* As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

Rarely, reversible hyperactivity, nervousness, insomnia, confusion. hypertonia, dizziness, and 
somnolence have been reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

e Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

* Rare reports of increased prothrombin time with or without clinical bleeding in patients receiving 
Ceclor and Coumadin concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

e False-positive tests for urinary glucose with Benedict's or Fehling's solution and Clinitest® tablets but 
not with Tes-Tape® (glucose enzymatic test strip, Lilly). 

PA 8791 AMP {021490} 


Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 
Lilly Carolina, Puerto Rico 00630 
A Subsidiary of Eli Lilly and Company 


Indianapolis, Indiana 46285 
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Secretary: Victory L. Schramm, Jr., M.D. 
Treasurer: Ossama Al-Mefty, M.D. 
President-Elect: Ivo P. Janecka, M.D. 


Local Organizing Committee: 
Albert L. Rhoton, Jr., M.D. (Chairman) 
Richard G. Fessler, M.D., Ph.D. 
Johnny B. Delashaw, Jr., M.D. 
University of Florida 


Deadline for Abstracts: October 1, 1990 


Additional fee of $100 will be charged 
for registrations received after January 6, 1991. 


Send request for meeting information to: 
Albert L. Rhoton, Jr., M.D. 

North American Skull Base Society 
The University of Florida 
Department of Neurological Surgery 
Box J-265; JHM Health Center 
Gainesville, Florida 32610 


GSTs New DataLink Software... 


The Connection Between — 
Test Accuracy And Office Productivity 
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DataLank Software connects your PC to GSI's clinical diagnostic instruments ...a connection that 
puts a highlyssophisticated testing and database management system right at your fingertips. 

DataLnk is a powerful, multi-purpose, audiological database software package that’s easy to learn 
and use. Conduct diagnostic tests from your GSI instrument panel—or from your PC keyboard. Results are 
immediately displayed in high resolution graphics on your PC's color monitor. Print clinical reports or 
eater and store patient demographics and test results for future examination. 

GSI’s DataLink Software will increase efficiency, reduce recordkeeping duties, improve accuracy 
and boost productivity. That will allow you to connect with more patients. For more information on 
DataLink, coanect with GSI today at 508-486-3514 or complete and return the coupon. 
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vii beclomethas 


Shaig 


Water makes the 
difference... 

E Significantly less stinging and 
burning than Nasalide" 


E W/ater-based formulation 
proven safe and gentle enough 
for pediatric patients 6 years or older 


With outstanding 


efficacy 


E Unsurpassed efficacy vs. the other 
nasal steroid’ 


- Superior to cromolyn sodium in 
relieving total hay fever symptoms” 


ne dipropionate, 
2000080 rate Nasal Spray, 0.042%" 


Water-based formulation for 
greater patient comfort' 


"Calculated on the drled basis. 
‘Nasalide (flunisolide) Is a registered trademark of Syntex Laboratorles, Inc. 


Please see brief summary of prescribing information and references on following page. 
Copyright © 1990, Schering Corporation. All rights reserved. VP-148/ 16385506 








the treatment of acuti 
P, Boyd G; Chatter 


: VANCENASE" AQ 
.. brand of beclomethasone dipropionate, monohydrate 
Nasal Spray 0.042%" 

FOR INTRANASAL USE ONLY 

"calculated on the dried basis 

INDICATIONS AND USAGE — VANCENASE AQ Nasal Spray is indicated for the reliel of the symptoms of 
Seasonal or perennial allergic and non-allergic {vasomotor} rhinitis. Results from two clinical trials have 
, Shown that significant symptomatic relief was obtained within three days. However, symptomatic teliet may 
< ROL óccur in some patients for as long as two weeks. VANCENASE AQ Nasal Spray should not be continued 
-Beyond three weeks in tne absence of significant symptomatic improvement, VANCENASE AQ Nasal Spray 
-Should not be used in the presence of untreated tocalized infection involving the nasal mucosa. 

— VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
. Sürgical removal. 

-o  Addinical studies have shown thal treatment of the symptoms associated with nasal polyps may have to be 
_. Continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
foe CONTRA due to polyps can occur alter stopping treatment. depending on the severity of the disease 

tee a | AINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its 


oo USE. 
~ "WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
. accompanied by A of adrenal insufficiency. 
When transferred to VANCENASE AQ Nasal Spray, careful attention must be given to patients previously 
_ treated for prolonged periods with systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticoste- 
roids may cause a severe exacerbation of their symptoms 

Studies have shown that the combined administration of alternate day prednisone systemic treatment and 
orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose 
ot either one alone. Theretore, VANCENASE AQ Nasal Spray treatment should be used with caution in 
patients afeady on alternate day prednisone regimens for any disease. . 

if recommended doses of intranasal beclomethasone are exceeded or if individuals ate particularly 
sensitive or predispased by virtue of recent systemic steroid therapy, symptoms of hypercorticism may 
occur, including very rare cases of menstrual irregularities, acneform lesions, and cushingoid features. il 
Such changes occur, VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted 

tocedures for discontinuing oral steroid therapy. 

ECAUTIONS General: During withdrawal from oral steroids, some patients may experience symp- 
toms of withdrawal, e.g.. joint and/or muscular pain, fassitude and depression. Rarely, immediate hypersen- 
sitiydy reactions may occur alter the intranasal administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
been reported following the intranasal application of aerosolized corticosteroids. Although these have not 
been observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained 

in clinica! studies with beclomethasone dipropionate administered intranasally. the development of 
localized infections of the nose and pharynx with Candida albicans has occurred only rarely When such an 
infection develops, it may require treatment with appropriate local therapy or discontinuance of treatment 
with VANCENASE AQ Nasal Spray. 

" i persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
pray 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses ol VANCENASE 
AG Nasal Spray may suppress HPA function 

VANCENASE AQ Nasal Spray should be used with caution, if at all. in patients with active or quiescent 
tuberculous infections of the respiratory tract, or in untreated fungal, bacterial, systemic viral infections, of 
Ocular herpes simplex. 

For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be abie 
to enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be 
Considered adjunctive bid to surgical removal and/or the use of other medications which will permit 
ve pea of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of 
reatmen 

As with any long-term treatment. patients using VANCENASE AQ Nasai Spray over several months or 
longer should be examined periodically tor possible changes in the nasa! mucosa 

of the inhibitory effect of corticosteroids on wound healing, patients who have experienced 

recent Dd. septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has 
occur 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided. 
Carcinogenesis, Mutagenesis, Impairment of P Treatment of rats for a total of 95 weeks, 13 
weeks by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity 
Mutagenic studies have not been performed. 

impairment of fertility. as evidenced by inhibition of the estrous cycle in dogs, was observed following 
treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
beclomethasone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticosteroids, parenteral (subcutaneous) beclomethasone dipro- 
pionate has been shown to be teratogenic and embryocidal in the mouse and. rabbit when given in doses 
approximately ten fimes the human dose. in these studies beclomethasone was found to produce fetal 
Tesotption, cieff palate, agnathia, microstomia, absence of tongue, delayed ossification, and agenesis of the 
uio thymus. No re of embryocidal effects have been seen in the ral when beclomethasone dipropionate 
Loy. Was administered by inhalation at ten times the human dose or orally at 1000 times the human dose. There 
. are no adequate and well-controlled studies in pregnant women, Beclomethasone dipropionate should be 
- used during pregnancy only if the potential benelit justifies the potential risk to the fetus. 
, Nenteratogenic Effects: — Hypoadrenalism may occur in infants bore of mothers receiving corticoste- 
-. "goids during pregnancy. Such infants should be carefully observed. 
z Nursing Mother $: it is not known whether beclomethasone dipropionate is excreted in human milk 
. Because other corticosteroids are excreted in human milk, caution shoult be exercised when VANCENASE 
_. AQ Nasal Spray is administered to nursing women. | 
_ Pediatric Use: Safety and effectiveness in children below the age ol 6 years have not been established 
"ADVERSE REACTIONS in general. side effects in clinical studies have been primarily associated with 
.^ Arntation of the nasal mucous membranes. Rarely, immediate hypersensitivity reactions may occur after the 
-— . inttanasal admunistration-of beclomethasone dipropionate. l 
-Adverse reactions reported in controlled clinical trials and open studies in patients teated with 
- VANCENASE AQ Nasal Spray are described below. 
O Mild. transient nasopharyngeal irritation following the use of beclomethasone aqueous nasal spray has 
been reported in up to 24% of patients treated, including occasional sneezing attacks (about 4%) occurring 
Ammediately tolfowing use of the inhaler. in patients experiencing these symptoms, none had to discontinue 
AMeatment. The incidence of irritation and sneezing was approximately the same in the group of patients who 
Ps rM in these studies. implying thal these complaints may be related to vehicle components of 
. the formulation, 
^. ‘Fewer than 5 per 100 patients reported headache, nausea or lightheadedness following me use of 
-VANCENASE AQ (beclomethasone dipropionate, monohydrate} Nasal Spray. Fewer than 3 per 100 patients 
-féported nasal stufliness, nosebleeds. rhinorrhea and tearing eyes. 
_ Extremely sate instances of wheezing, nasal septum perforation and increased intraocular pressure have 
* ‘Teen reported following the inlranasat administration of aerosolized corticosteroids (see PRECAUTIONS). 
- OVERDOSAGE When used at excessive doses, systemic corticosteroid effects such as hypercorticism 
“and adrenal suppression may appear If such changes occur, VAHCENASE AQ Nasal Spray should be 
‘discontinued slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral 
Ag of beclomethasone dipropionate is greater than 1 g/kg in rodents, Gne bottle of VANCENASE AQ Nasal 
Spray. contains beclomethasone diprapianate, monohydrate equivalent to 10.5 mg of beclomethasone 
dipropionate, therelore. acute overdosage is unlikely 
Schering Corporation 
"Kenüwonh, NJOZOS3 USA: 
ised BB o. e 0v i -0 16102202-185 


ops ft & 1987, 1988. Schering Corporation. AIL rights reserved. . VP:48/16385506 
































































UNBORN 
BABIES 


Having a baby is a time to take 
special care of yourself. When 
you're pregnant, everything 
you eat and drink affects the 
child you are carrying. 


Drinking beer, wine or liquor 
may hurt your baby. Heavy 
drinking can result in serious 
permanent mental and physical 
birth defects. 


Alcohol is not something to be 
taken lightly during pregnancy. 
For baby's sake... and 

yours. ..the safest choice is 
not to drink during pregnancy. 


For more information, write the 
National Clearinghouse for 
Alcohol Information, Box 2345, 
Rockville, MD 20852. 
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TE ON ALCOHOL ABUSE AND ALCOHOLISM 









-When the world 
turns upside 
down... 


Transderm Scop 
isthe better choice 
18 for motion sickness 
| prevention 


e more effective than 25 mg meclizine 
and Dramamine" '? 


i - better compliance because transdermal 
delivery is more convenient 


| "di 
1 Transderm Scop 
m scopolamine 

programmed delivery 

0.5 mg over 72 hrs 


Transderm Scōp should not be used in children. Use with 
special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing f 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please 
see Prescribing Information on Z i 
next page before 
prescribing. 








formerly Transderm-V) 
ansdermal Therapeutic System 


ogrammed delivery in vivo of 0.5 mg of 
scopotmine over 3 days 


BRIEI F SUMMARY (FOR FULL PRESCRIBING 
NFORMATION, SEE PACKAGE INSERT) 


NDICATIONS AND USAGE 
nsderm Scóp is indicated for prevention of nausea and 
/omiting associated with motion sickness in adults. The disc 
houtd be applied only to skin in the postauricular area. 
. Clinical Results: Transderm Scóp provides antiemetic pro- 
faction within several hours following application of the disc 
ehind the ear, In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
 €Ontrolled motion environment, there was a 75% reduction in 
dhe incidence of motion-induced nausea and vomiting. 
ransderm Scop provided significantly greater protection than 
hat obtai hed with orat dimenhydrinate. 


SONTRAINDICATIONS 

-Transderm Scóp should not be used in patients with known 
_ hypersensitivity to scopolamine or any of the components of 
"the adhesive matrix making up the therapeutic system, or in 
- patients with glaucoma. 


- WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly, See PRECAUTIONS. 
5^. Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
as possibility and cautioned against engaging in activities that 
> tequire mental alertness, such as driving a motor vehicie or 
; operating dangerous machinery. 
ac Potentially alarming idiosyncratic reactions may occur with 
- ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 

pyloric. obstruction, or urinary bladder neck obstruction. 

Caution should be exercised when administering an antiemetic 
.«- Ot antimuscarinic drug to patients suspected of having 

. intestinal obstruction. 

'. Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS etfects. 
information for Patients 

Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients shouid be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angie glaucoma (pain irr and 
reddening of the eyes accompanied by dilated pupils). 

i Patients should be warned against driving a motor vehicle or 
“Operating dangerous machinery. A patient brochure is available. 
= Drüg Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol. capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
propértiés. e.g., belladonna alkaloids, antihistamines (inctuding 
meci lizine}. and antidepressants. 

arcinogenesis, Mutagenesis, Impairment of Fertility 
long-term studies in animais have been performed to 
valuate carcinogenic potential. Fertil lity studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm.to the fetus due to scopolamine hydrobromide 
istered by daily subcutaneous injection. In the highest- 

' group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
‘maternal body waights were observed. 

Pregnancy Category C 

sratagenic studies were performed in pregnant rats and 
tübbits with scopolamine hydrobromide administered by daily 
ravenous injection. No adverse effects were recorded in the 
rats. in the rabbits, the highest dose (plasma level approxi- 
nately 100 times the level achieved in humans: using a 
transdermal System) of drug administered had a marginal 
bryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
sk to the fetus. 












































ren are. particular! y Siite tothe side effects ot 

bel ladonna alkaloids. Transderm Scóp should not be used in 
Fiir becouse itis not known whether this system. will 
release àn. amount of scopolamine that could produce serious 
p gects. in i children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodatian, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions curing the use of Transderm Scóp: 
disorientation, memory disturbances; dizziness: restlessness: 
hallucinations; confusion: difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma: and dry, itchy, or red 
eyes, 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
Symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be - 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried. to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced. 
it should be discarded, and a fresh one placed on the hairless 
area behind the other gar. If therapy is required for longer than 
3 days, the first disc should be discarded. and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist, by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2:88) 


C I B A 


References: 

1. Dahl E: Clin Pharmacol Ther 1984:36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vómiting thar 25 
mg meclizine (P « 0.01) and placebo (P » 0.0031. 


2, Price N et al: Clin Ther 1979:2:258-262. Studies atsea - 


that demonstrated a 75% mean reduction in the incidence 


. of nausea and vomiting associated with motion sickness 
. with Transderm Scóp, compared to 50% with Dramamine* 
4870.05). 


659-5065-A © 1988, CIBA. 
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INSTRUCTIONAL COURSE 
LAHEY CLINIC MEDICAL CENTER 
DECEMBER 6-8, 1990 


COURSE DIRECTOR 
Stanley M. Shapshay, M.D. 


GUEST FACULTY 
David W. Kennedy, M.D. 
S. James Zinreich, M.D. 
Johns Hopkins University 


Salah D. Salman, M.D. 
Ralph B. Metson, M.D. 
Harvard Medical School 


20 Hours AMA Category | Credit 
Fee: $900 


For further information contact: 
Donna Ales, Educational Seminars 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 
Telephone: (617) 273-5238 







Strengthen Your ` 
Physician - Patient 
Relationships 
AMA PATIENT 
MEDICATION 
INSTRUCTIONS — 


the patient counseling 
program designed 
to help you help 
your patients. 

These handy, tear-off, drug-use infor- 
mation sheets are designed to suppie- 
ment your verbal instructions to your 
patients. They are available for 81 drug 

.. titles from the U.S. Pharmacopeia (USP), 
the highly respected drug information 
organization. 


Order your PMIs from | 
\ USP today. Call toll- 

free to receive a FREE 

PMI information kit 

or to order and charge 


s o um MasterCard or VISA. 
1-800-227-8712, 
-> . Ext. 774 


| FUNCTIONAL ENDOSCOPIC SINUS SURGERY | - 








You need an antibiotic 
that works here! 


a. P RS Mm AY 


(cefuroxime axetil) = 


125, 250, arid 500 mg Film-Coated, Easy-to-Swallow Tablets. 


> 


BID oral cephalosporin therapy with the proven community spectrum 5 
-  Allen6 Hanburys | Q 


DIVISION OF GLAXO INC 
Research Triangle Park, NC 27709 


*Caused by susceptible straiee of de -ignated organisms. CEFTIN is indicated in the treatment of lower respiratory tact infections- (bronchitis) and the treatment of upper 
respiratory fact infections (@ritis media, pharyngitis, and tonsillitis). Penigilin is the usual druqof choice in the treatment of pharyngitis and tonsillitis 
CFT 247C 


. ^ - k S. ‘ ^ 
Please comsult Brief Summars of Prescribinq Information. fór CEFTIN'on néxt page 


» ` " 




















SEE ‘alow ! js 2 et summary Sj " only. Before prescribing, ng. "yee comple te 

; CONTRAIN DICATINE: co oiv i n orti pr 
known aliergy to the cephalosporin group 

WARNINGS: rone THERAPY tn usine TABLETS IS INSTITUTED, 

= IRY SHOULD BE MADE TO DETERMINE WHETHER THE PAI 


 PENICLUNS On ation DRE THIS PRODUCT SHOULD BE E GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO DEMONSTRATED 


SOME FORM ( TO DRUGS, IF AN ALLERGIC REAC- 
TION TO GEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY R REACTIONS 


MAY REQUIRE EPINEPHRINE AND 





sfizetoneniranct calls hs een reported st he e of cag 
consider its hs diagnosis in patients who develop diarrhea in association with 


Treatment Wih brost-spectrun antibiotics alters normal flora of the colon 
aa pa veo cst Sues ic a so poe 
cause of associated 


colitis. 
Chlestranine and cotestipal fasi resins have been shawn to bind the toxin 


ME casos cis may respond to dg contain se Moderate to 
Severe cases should be managed with fluid, electrolyte, and protein supple- 
as indicated. 


Gr when it is severe, 
ed 





Mieres iuga Genera: 1 an allergic reaction to Cefin Tablets occurs, the 
, and, if necessary, the paler should be treated 
wi Pris agents, 09, antihistamines, pressor amines, or corti- 


As with other antibiotics, oe AM may TOUR 
overgrowth of nonsusceptible organisms. if superinfection occurs during 
therapy, appropriate measures should be taken. 

m adiccs shouid be prescribed with caution for individuis 


ie 
for Patients: (Pediatric) Cettin is only available in tablet form. 
Surg ena a Sie ene 
the tablet whole, Chióren who cannot 


administering this drug A 
Wrist its Ta e ia td Cas ey T 
can 

reliably. ff not, 


a hexokinase method 
be used to determine blood plasma glucose levels in patients receiving Cefün 
"ONUS ink Wikies ithe ses atin ind wh toate I 


the alkaline picrate method. re 
sides Wns fave ben ries 1 slate cen rend ro 
matagenic of celuroxime was found in epe rudes eg 
Reproductive studies revealed no Impairment of fertility in 
riesig lure 


Pregnancy: Pregaancy B: Reproduction performed 
n ais and mice al doses up 10 50 to 160 times the human dose and have 

no-evidence ol impaired fertility or harm to the fetus due to cefuroxime 
acid. There are. however, no adequate and well-controliad studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 


Nersing Mothers: Since cefuroxime celuroxime is excreted in human mak, consideration 
Coria be given to discontinuing nursing temporarily during treatment with 


ADVERSE REACTIONS: The adverse reactions to Cefsn'* Tablets are similar 
io reactions to other orally administered cephalosporins. Ceftin Tablets were 
d E M nnd clinical Vul. Podhale tric patients taking 

crushed tablets during clinical tials complained of the bitter taste of Cettin 
Tablets (see ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: intor- 
mation for Patients: (Pediatric). The majority of adverse events were mild, 
reversible in nature, and did not inei perdis und hes the iip dbi The 


ot increased with 
mended doses. Twenty-five ( (25) palari have record Celie totes See ny 
twice a day tor one tà 2.5 months with no Increase increase in frequency or severity of 


conducted 

with crushed tablets, complaints due to taste ranged from O/B (0%) in one 
See aea i "m i 

denpe pns E PAM, M 

sai (025 pes) ta et observed, One case of broncho- 


pa e sitivity reaction to 

Contrat Nervous System: : Headache occurred in fewer than 0.756 of patients, 
and dizziness occurred in fewer than 0.2% of patients. 

Giinicai Laboratory Tests: Tests: Transient elevations in in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been been observed. 
Eosinophil (18 of pallens) and positive Coombs' test (0.4% of patients) have 


in addition to the adverse reactions Ested above al have been observed n 
oo as with Ceftin ables, ts the eden adverse reactions and 
for copter cii saints: 
laxis, fever, colitis, Teal dystureton ode ay rab uis 
d BUR Jod 
syndrome, aryihersa er in toxic epidermal terto- 
lysis, abdominal pain, superinfection, aplastic anemia, hemo- 
lytic anemia um c and pain NON phiebis a the 
age 
the pue was not reduced. E seimures- 
therapy should occur, the drug. should t be discontinued. 
Altered rebar d herd es beg prothrombin time 
te 
increased BUN, increased creatinine, tals- tast for 


E pue foe, ium : phosph mar ra 
pana ro Pr gear openia, ë va in 
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NEW YORK EYE & EAR INFIRMARY. 
INSTITUTE FOR CONTINUING MEDICAL EDUCATION 
|. announces a 


BASE OF SKULL DISSECTION COURSE 
November 15-17, 1990 


GUEST FACULTY: Malcolm D. Graham, M.D., Michigan Ear Institute 
Course Director: Christopher J. Linstrom, M.D., Director Neurotology, 
New York Eye & Ear Infirmary 


TOPICS 
Transiabyrinthine approach to the [.A.C. 
Middle Fossa Approach to the 1.A.C. 
Endolymphatic Sac Decompression and Shunting 
Total Facial Nerve Decompression 
Transmastoid Labyrinthectomy 


This course will enable the otolaryngologist/otologist to learn or ref- 
resh his/her operative skills in otoneurologic temporal bene surgery. 
Stress will be placed on transmastoid middle cranial fossa approaches 
to the internal auditory canal. Emphasis will be placed on “hands-on” 
laboratory dissection for patients with dizziness, facial paralysis or ret- 
rocochlear lesions. 




























REGISTRATION FACULTY 
Tuition Fee: Christopher J. Linstrom, M.D. 
$825.00 Enrollment Limited Jed Kwartler, M.D., Director, 
Category 1 CME credits 24 Neurotology, Newark Eye & 
Contact: Arthur Tortorelli, Ear Infirmary 

Technical Director DIRECTOR, 
Temporal Bone Lab TEMPORAL BONE LABORATORY 






New York Eye & Ear Infirmary EMMETT E. CAMPBELL, M D. 
310 East Fourteenth Street 


New York, New York 10003 
(212) 979-4196 








EIGHTH BRITISH ACADEMIC CONFERENCE 
IN OTORHINOLARYNGOLOGY 
At: DUBLIN—IRELAND 
July 28th— August 2nd 1991 


Distinguished international contributors will present and dis- 

cuss recent developments in otorhinolaryngology. Topics will 

include: 

1. Functional endoscopic nasal and sinus surgery. 

2. Head and neck cancer/Skull base surgery. 

3. Facial plastic and reconstructive surgery. 

4. Sleep apnoea and snoring. 

5. Middle ear surgery—state of the art. 

6. Auditory implants and hearing aids. 

Daily instructional sessions in small seminar groups. 

Daily audiovisual programme. 

Full social programme for members and guests. 

Scientific and Trade Exhibitions. 

Enrollment fee—£425 — Full 

£175 . Associate 
£ 60 Guests 
CME accreditation Category 1 (18 hours) 
Those interested should apply to: Mrs. T. Croom-Johnson, 
| Meadow Cottage, | 

36 Church Walk, 
Wellesbourne, 
Warwickshire CV35 9QT, 
UK 




























4 . The Value of Manubrial Resection in 
s Avoiding Stomal Recurrence 





At the 32nd annual meeting of the American Society for 
Headanó Neck Surgery, Palm Beach, Fla, April 30, 1990, Sir 
Donald Harrison presented a treatment rationale for pa- 
tients zt high risk for stomal recurrence. Harrison reiter- 
ated tha? the prevertion of stomal recurrence is much more 
feasible than treatment of this devastating problem. He 
further stated that the patients with cricoesophageal and 
subglottic cancers are at high risk for stomal recurrence 
based er clinicopatnologic evidence of residual disease in 
the trachea, trachesesophageal wall, or metastasis in the 
paratrechea! \ympbenodes of surgical specimens. The manu- 
brium ard elavieular heads at times hamper the surgeons’ 
ability ic obtain an inferior margin, and to adequately clear 
the paratracneal and upper mediastinal nodes. 

: Harrison reported on his series of 71 manubrial resec- 
tions fer the prevertion of stomal recurrence. His patients 
were divided into three groups based on disease location or 
the need for a gastric pul -up to reconstitute the alimentary 
tract. Group 1 consisted of 25 patients with glottic tumors 
that extended below the glottis by at least 1 cm. Five of 
_ these patients had positive Delphian lymph node metasta- 

5. sis. Eighty. -four adi cf the patients were alive at 3 years. 


se, üve of whom had positive paratracheal 
: astasis. This mung correlated with an in- 


r pna group consisted of 23 patients sere medi- 
s astinal dissection and gastric pull-up; in six patients, 

.. disease was presen: on the great vessels. 

M None et the 71 patients in this series who underwent re- 

etiot af the m manubrium and elavicles along with paratra- 
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cheal and mediastinal lymph node dissection developed a- 
stomal recurrence. Harrison reported no mortality and the 
only morbidity being persistent drainage from the superior 
mediastinum secondary to the large dead space. The role of 
radiotherapy for preventing stomal recurrence in high-risk 
patients was not discussed. — RANDAL S. WEEER, MD, Hous- 
ton, Tex 





The Evaluation of Laryngeal Changes 
Occurring During Exercise and 
Exercise-Induced Asthma 





Dr Charles Hurbis won first prize in the resident essay 
contest at the annual meeting of the American Broncho- 
Esophagological Association, Palm Beach, Fla, for his study 
of exercise-related laryngeal changes in 15 normal subjects 
and 15 subjects with exercise-indueed asthma. Flexible 
laryngoscopy was performed at rest and during exercise on 
all 30 subjects. No exercise-related changes occurred during 
the inspiratory phase of respiration with exercise in any of 
the subjects. Significant group-specific changes in the size 
of the glottic airway were seen during the expiratory phase 
of respiration with exercise. Normal patients increased 
their glottic area during expiration. Patients with mild to 
moderate exercise-induced asthma had little to no change 
in their glottic airway, while patients with severe exercise- 
induced asthma demonstrated a significant. reduction in 
glottic airway during expiration when exercising. : 

Dr Hurbis and his coauthor, Dr Schild, felt that while the 
decrease in glottic area during exercise seen in exercise-in- 
duced asthmatics may play a beneficial and compensatory — 
role, the possibility that the laryngeal changes were reflex- 
ive and contributed to obstruction in these patients could - 
not be excluded.— RANDOLPH R. COLE, MD, "Houston, Tex 
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(terfenadine) 60 mg tablets BID 
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Starts fast and lasts 


© 1990 Merrell Dow Pharmaceuticals Inc. 
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ederal Jaw prohibits dispensing without prescription. | 
te enadine) is available as tablets for oral administration. Each: 
y Starch, gelatin, lactose, magnesium stearate, and sodium 










ndicated for the relief of symptoms associated wilh seasonal 
itis such as sneezing, rhinorrhea, pruritus. and facrimation. 










Seidane is contraindicated ín patients with a known hypersensitivity to 
tertenadiris or any of its ingredients. 
Information for patients: Patients taking Seldane should receive the fot- 
igwing information and instructions. Antihistamines are prescribed te 
feduce allergic symptoms. Patients. should be questioned about preg- 
fancy or lactation before starting Seldane therapy, since the drug should 
used in pregnancy or lactation only if the potential benefit justifies the 
potentis. risk to fefus or baby. Patients should be instructed to take 
idane only as needed and not to exceed the prescribed dose. Patients 
shoukd also be instructed to store this medication in a tightly closed 
Container in a cool, dry place, away from heat or direct suntight, and 
away fom children. 
Cartinügenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
lenadine, corresponding to 63 times the recommended human daity 
Se, in mice for 18 months or ín rats for 24 months, revealed no 
dence. of tumorigenicity. Microbial and micronucleus test assays with 
terfenadine have revealed no evidence of mutagenesis. 


Reproduction and fertility studies in rats showed no effects on male or 
ternal fertility at oral doses of up to 21 times the human daily dose, At 63 
times the human daily dose there was a small but significant reduction in 
implants. and at 125 times the human daily dose reduced implants and 
 Aoreased post-implantation losses were observed, which were judged to 
She secondary to maternal toxicity. 
“Pregnancy Calegory C: There was np evidence of animal tetatogesicity. 
cae Reproduction Studies have been performed in rats at doses 63 times and 

-- 125 tines the human daily dose and have revealed decreased pup weight 


















oo) ain and, survival when tertenadine was administered throughout per 
coe Panty and lactation. There are no adequate and well-controlled studies in 
lr pregnant women. Seldane should be used (Mr ean only if the 
potentat benefit justifies the potential risk to the fetus. 
to, Nonterategenic effects: Seldane is not recommended for nursing warnen. 
The drug has caused decreased pup weight gain and survival in rats given 
“doses 63 times and 125 times the human - dose throughout preg- 
coc. fancy amd lactation. Effects on pups exposed to Seldane only durin 
c. atu are not known, and there are no adequate and well-controlte 
Studies i women during lactation. 


. Pediatric use: Satety and effectiveness of Seldane in children below the 
age ol 12 years have not been established. 


General; Consideration should be given to potential anticholinergic (dry- 
ing} effects in patients with bower airway disease, including asthma. 


ADVERSE REACTIONS 
Experience from clinical studies, including both controlled and uncon- 
trolled studies involving more than 2.400 patients who received Seidane, 

rovides information or adverse experience incidence tor periods of a 
iw dt up to Six months. The usual dose in these studies was 60 
twice daily, but in a small number of patients. the dose was as low as 2 
mg twice a day, or as high as 600 mg daily 


in controller clinical studies using the recommended dose of 60 mg 
lid, the incidence of reported adverse effects in patients receiving 
Seidane was similar to that reported in patients receiving placebo. (See 
Table below.) 

ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Mrerse Controlled Stuties” IAN Clinical Studies 
abl Seldam Placebo Conta! | Seldane Placeta 
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, füSensitivity, prolonged QT interval, seizures sweating, syncope. tachy- 
Catdia, tremor, urinary frequency, and visual disturbances. In clinical 
jals, several instances of mild. or in ane case, moderate transaminase 
elevations were seen in patients receiving Seidane. Mild elevations were 
Iso seen in placebo treated patients. Marketing experiences include 
solated reports of jaundice, cholestatic hepatitis. and hepatitis: in most 
Cases available information is incomplete, in neither the clinical trials not 
marketing. ce is a Causal relationship of iver abnormalities to 
gne use Gear. 
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Pacific Coast Oto-Ophthalmological 


75TH ANNUAL MEETING 
June 15-19, 1991 
Hyatt Regency* Monterey, California 


Papers requested on any otolaryngology subject. 
Send abstracts by January 15, 1991 to Mark 


Children’s Hospital & Medical center, 4800 Sand 
Point Way NE, P.O. Box C5371, Seattle, WA 98105. 


The PCOOS Otolaryngology Resident Award of $500 
for the outstanding paper with a resident as the 
principal author.To qualify for this award, the paper 
must be on the program and must be presented at 
the meeting. An abstract must be submitted to Dr. 
Richardson by January 15, 1991. If it is accepted for 
the program, the full manuscript must be submitted 


Society (PCOOS) 


M.D., PCOOS Program Chairman, 


for evaluation for the award by April 15, 1991. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
115 W. California Blvd., Suite 405 








*Mastoidectomy 


(212) 979-4196 


NEW YORK EYE & EAR INFIRMARY 
Institute for Continuing Medical Education 


announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 


EMMETT E. CAMPBELL, M.D., DIRECTOR 


*Facial Recess Techniques — *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $725.00 Limited Enrollment Faculty 
AMA CME Credits Category 1:24 


For Further information, contact: 
Arthur Tortorelli, Technical Director Christopher Linstrom, M.D. 
Temporal Bone Laboratory 

New York Eye & Ear infirmary 

310 East Fourteenth Street 

New York, New York 10003 


Pasadena, CA 91105 
Phone: (818) 564-8114 


















October 4-6, 1990 
January 18-20, 1991 
April 19-21, 1991 







Dissections 
*Canal Wall Up & Down Techniques 









Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

Stanley Yankelowitz, M.D. 
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4 ‘Prophylactic Antibiotics in Nasal Surgery 


es The us of propi lactic antibiotics in nasal surgery has 

increases. despite the fact that there is little scientific jus- 

tificatior for their use. Of 400 American otolaryngologists 

respondiag toa questionnaire in 1971, 43% reported that 

they used preventive antibiotics in their nasal and sinus 

surgery.” In 1974, S$% of cosmetic surgeons polled used 

prophylactic antibiatics in nasal surgery.’ In 1980, Jacobson 

and Kzswormé reperted the increasing use of antibiotics 

-= followiag the description of toxic shock syndrome following 
ooo. nasal surgery. 

RATIONALE 


The nesal bacterial flora consists mainly of diphtheroids, 

<` eoagulase-negative zocci, and enterobacteria. Almost half 
of the patients who andergo septoplasty or rhinoplasty will 
also have coagulase-positive Staphylococcus residing in 
their na:al cavity.’ 

There are many reasons why surgeons recommend 

antibiaties:* 
. Ape stope rative infection is so devastating that if just 
one infection :s prevented, it is worth it from a cost, med- 
ieolegai,zand outcome viewpoint. 
2. Int:anasal paeking causes sinusitis that can be pre- 
vented with the use of antibiotics. 

Wounds are clessified as either clean, contaminated, or 
infected A contanünated wound is an aseptic wound in 
which there is unavoidable contact with potentially infec- 
tive material n the operative field. The nose is a contami- 
nated feld and prophylactic antibiotics should prevent in- 











1 ^. fection 


4. The benefits of antibiotics far outweigh problems as- 
iai rudes their use. 


INFECTIOUS COMPLICATIONS 



















id n *ess, and toxic odi nei. The rate of infec- 
owing septeplasty or rhinoplasty is less than 376 ^ 

nce: te deseription i in 1971, toxie shock syndrome has been 
E occur a saa surgery of almost any type. 


N : 2asbe dunes that have Fea the value of 
ee prophyl ylactic ntibioties in uncomplicated septal or rhino- 
plastic sargery. In è prospective study, Weimert and Yoder? 





dud Neck Surg — Vol 116, October 1990 


—" WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle, Wash 


found no difference in the incidence of nasal infection or si- 
nusitis following the use of prophylaetic antibioties when 
compared with a eontrol group. Others have found that an- 
tibiotic treatment merely depresses the number of diph- . 
theroids and increases the number of other bacteria.’ Like- 
wise, administering antibiotics does not solve the problem 

of nasal Staphylococcus colonization in the nose, nor is pro- - 
phylaxis likely to reduce the possibility at developing toxie 
shock syndrome following nasal surgery” 


PROBLEMS 


The unwarranted administration of antibiotics causes 
several theoretical and practical problems as follows: (1) it =- 
encourages laxity of good surgical technique; (2) itis asso- ^ 
ciated with allergic, toxic reactions and side effects; (3) it 
promotes antibiotic resistance; (4) it contributes to super- 
infection; and (5) it is costly. 


RECOMMENDATIONS 


The body of scientific evidence does not support the use of 
prophylactic antibiotics in routine septa! and rhinoplastie — . 
surgery. There may be situations, however, where antibiot- ^ 
ics may lessen the likelihood of postoperative infection’ — 
These include the following: 

1. Active infection at the operative site. Since most rhi- 
noplastic surgery is elective, surgery ean usually bedelayed ^ . 
until active aene, nasal vestibulitis, orsinusitisiscontrolled |. 
with therapeutic antibiotics. E? 

2. When nasal packing is required fer longer than 24 
hours. Some surgeons recommend not using packing at all. 
However, should packing be necessary. impregnating it 
with antibiotie ointment reduces the local bacterial popu- 
lation. In general, the few studies done indicate that sinus 
infection following packing for less than 72 hours is 
unusual. ae 

3. In the presence of a hematoma. Whether the use of © 
antibiotics in the presence of a postoperative septal he- =o 
matoma is therapeutic or prophylactic is moot. An infected . 
hematoma is such a serious complication that. the use of E 
antibioties seems indicated. E 

4. When alloplastic implants are used. Gentamycin, lin- © 
comycin, and penicillin are useful preplacement soaking = 

solutions for implants, particularly the porous alloplastic ud 
varieties such as Proplast or polyamide mesh.  . AS 

5. In an immunocompromised or immunosuppressed pa- i 
tient. | 








SUMMARY 


Furstenberg? wrote in 1949, "The urge to administer ap- o E 
pears to | Wenseend therapeutic ISHORUE and } provokes the 







; pe vows 








use of antibioties for purposes often obscure and irrele- 





vant." Things seem to have changed little in the ensuing 


half century. Nasal surgeons should be circumspect in us- 


ing prophylactic antibiotics given the limited data to sup- 
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Osteoinductive Implants in Head and Neck 
Surgery 





The head and neck surgeon is still in search for the ideal 
implant material that would be readily available, biocom- 
patible, easily shaped, nonresorbable, and safe to use. Allo- 
plastic implants (Silastic, Proplast) may have problems as- 
sociated with their persistence in the host as a foreign body, 
implant movement, and resorption. Autologous bone and 
eartilage remain the materials of choice for implantation. 
As an alternative to autologous bone grafts, surgeons now 
can choose from one of several different types of bone im- 
plants. Osteoconductive bone implants undergo ingrowth of 
host bone from the margins of the defect with subsequent 
osseointegration of the implant. A major drawback of 
osteoconductive bone implants is that they remain in the 
host as a foreign body. Hydroxyapatite implants are a good 

example of an osteoconductive implant. On the other hand, 
| osteoinductive implants actually stimulate host bone for- 
mation by transforming host mesenchymal cells into os- 
-~ teoblasts. These implants are ultimately replaced by host 
..... bone, therefore, no foreign body remains in the host. 
< In 1965, Urist (Science. 1965,150:893-899) revealed incon- 
- trovertible evidence that demineralized bone matrix in- 
-duced bone formation in rats and rabbits. Mulliken et al 
(Ann Surg. 1981;3:366-372) demonstrated that demineral- 
ized bone implants work well in eraniofacial or fresh bony 
















- defects. In a recent study, Toriumi et al (Arch Otolaryngol 
. Head Neck Surg. In press.) studied the long-term degree of 
‘resorption of demineralized bone implants used for facial 
augmentation. Between 1985 and 1989, 53 patients under- 
went facial augmentation using a total of 75 allogeneic 
lemineralized bone implants. The majority of the implants 
were demineralized split rib. The overall degree of resorp- 
ion was 49% with an average follow-up of 15 months. The 
most common use of the demineralized split rib was its use 
or dorsal nasal augmentation. There were 41 major dorsal 
implants, with an average degree of resorption of 50.7% and 
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an average follow-up of 13 months. Nineteen of these ma- 
jor dorsal implants had follow-up periods of more than 12 
months, with an average degree of resorpticn of 64.2%. 
Eight major dorsal implants were studied for more than 24 
months, with an average degree of resorption cf 82.5%. De- 
gree of implant resorption increased with increasing length 
of follow-up. The problem with demineralized bone is that 
the bone-inducing factor in the implant is present in low 
concentrations making this implant suboptimal for facial 
augmentation. 

Transforming growth factor-beta (TGF-beta) is a poly- 
peptide that acts to modulate cellular differertiation and 
growth of many different cell types (J Cell Biol 
1987,105:1039-1045). In vitro cell culture stucies demon- 
strate that TGF-beta stimulates osteoblasts (Proc Natl 
Acad Sci USA. 1985;82:7335-7339). Noda and Camielliere 
(Endocrinology. 1989;124:2991-2994) recently showed that 
12 daily injections of TGF-beta into the periosteum of pa- 
rietal bone in neonatal rats stimulated bone fermation. If 
TGF-beta is implanted in the presence of bone cells it will 
stimulate bone formation; however, implantation in a site 
void of bone cells results in a less than impressive response. 

Urist (Proc Natl Acad Sci USA. 1979;76:1828- 1832) used a 
nondestructive method of differential solubilizztion to iso- 
late a hydrophobic glycoprotein called bone morphogenetic 
protein. This protein was able to stimulate bone formation 
in a subcutaneous site free of bone cells. Bone morphoge- 
netic protein of Urist is not 100% pure and may contain 
other bone-inducing factors. 

In 1987, another bone-inducing factor called osteogenin 
was isolated (Proc Natl Acad Sci USA. 1987;84:7109-7113). 
This factor was highly purified, allowing precise determi- 
nation of the molecule's amino acid sequence. Osteogenin 
formed bone when implanted subcutaneously. Osteogenin 
must be reconstituted with allogeneic bone matrix residue 
as a carrier to elicit bone formation. In this case, the car- 
rier may stabilize the molecule or it could contain a 
contaminant that acts in synergy with osteogeain to form 
bone. 

Bentz et al (J Biol Chem. 1989;264:20805-20810) isolated 
osteoinductive factor, which is a glycoprotein tat induces 
bone formation when implanted subcutaneously in the rat. 
When osteoinductive factor is combined with 'EGF-beta it 
will induce bone formation at nanogram concentrations. 
This molecule has been highly purified allowing determina- 
tion of its amino acid sequence. In a recent study, Toriumi 
et al (Laryngoscope. In press) used bone-inducing implants 
containing partially purified osteoinductive factor in a rab- 
bit facial augmentation model. This study evaluated the 
bone-inducing activity of these implants in a subeutaneous, 
intramuscular, and subperiosteal site, as well as its efec- 
tiveness as an implant for facial augmentation. Results re- 
vealed bone formation in all three sites, with maximal bone 
formation in the subperiosteal site. Evaluation cf the gross 
appearance of the implants demonstrated that they are ef- 
fective for facial augmentation in a rabbit model. 

The problem with these bone-inducing facters is that 
nanogram amounts are purified from kilogram: of bovine 
bone. This method of purification is impractical “or clinical 
use because the material would be very expensive, difficult 
to obtain, and could be contaminated with small emounts of 
foreign proteins or infectious agents. Research is presently 
underway to produce these factors (bone morphogenetic — 


protein of Urist, osteogenin, and osteoinductive factor) ina + 
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recombinant form by molecular cloning and expression us- 
ingrecombinant DNA methodology. This material would be 
100% pure, free of infectious agents, and could be produced 
in large quantities for eventual clinical use. 

Inthe past, study of these novel bone-inducing factors has 
been limited to a few specialties (orthopedic surgery, oral 
surgery, endocrinology, bone metabolism). The otolaryn- 
gologist frequently needs bone grafts for reconstructive, 

. otologic, laryngologic, and facial cosmetic surgical proce- 
dures. Involvement of our specialty in this field of research 
will ultimately allow us to provide our patients with 

.. advanced surgical technology using state-of-the-art bio- 
.. materials.— DEAN M. ToniuMI, MD, Chicago, Ill, WAYNE F. 
— LARRABEE, JR, MD, Seattle, Wash 





Lasers and Wound Healing 





Roughly 15 years have passed since the introduction of 
lasers into facial plastic and reconstructive surgery. Using 
lasers that generate heat to destroy tissues, surgeons have 
found many applications in the treatment of tumors, tattoos, 
and vascular lesions. Now, we are being tantalized with re- 

. ports of the value of low-watt lasers in accelerating wound 
healing, speeding neural regeneration, and relieving pain. 

Although several clinicians have reported the ability of 
lasers to stimulate wound healing and cell growth, the lit- 
erature is rife with conflicting data and confusing claims 
about the ability of low-watt lasers to heal wounds and ul- 
cers, to stimulate various parts of wound healing in vitro, 
and to modulate other biologie processes. Problems with 
comparing results include the use of different lasers, 
different time exposures, difference fluences, the use of dif- 
ferent animal models and cell systems, and using culture 
media that, by themselves, may have chromophores present 
in them. 

The facial plastic surgeon has good reason to be suspect 
about the claim that lasers facilitate wound healing. By 
definition, low-energy laser therapy takes place at irradia- 
tion intensities so low that any biological effects that oecur 
are due to direct effects of the irradiation and not as the re- 
sult of heating. It is difficult to explain the special sensitiv- 
ity of cells to irradiation by red light against a background 
of systematic irradiation by white light, whose spectrum 
contains a red component of approximately the same power. 
In addition, it is doubtful that there is a particular role for 

: coherent radiation vs incoherent radiation. Last, there are 
-.  noclear guidelines for the use of low-watt laser irradiation, 
the results are difficult to measure, and the laser effect is 
< hard to isolate? 

... Most of the effects of lasers on wound healing are claimed 
-to occur in the proliferative phase. There are three phases 
.to wound healing—the substrate phase, the proliferative 
phase, and the remodeling phase. The substrate phase, oc- 
curring in the first 3 to 4 days after wounding, is character- 
ized by the appearance of inflammatory and vascular cells. 
The wound is temporarily stabilized by a fibrin clot and the 
process of cellular débridement, neovascularization, and 
epithelialization begins. The proliferative phase, which oc- 
curs in the next 10 to 14 days, is the time fibroblasts 
predominate in the wound and the synthesis of collagen be- 
 gins. In the final phase, the remodeling phases, the original 
.collagen gel is replaced with more stable collagen repre- 
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senting a balance between the synthesis of new collagen and 
the lysis of old collagen. It is during this phase that wound 
contraction also occurs.’ 

Several reports claim that low-watt lasers have in vitro 
effects on various aspects of wound healing, including 
fibroblast proliferation, the increased synthesisof collagen, 
the acceleration of the production of extracellular matrix, 
and the stimulation of macrophages.*^ Unfortunately, these 
findings have not been consistently reproduced.* In addi- 
tion, the effects of lasers at the cellular level do not neces- 
sarily translate to a noticeable effect in animal models, or 
in humans.’ The most convincing accelerations of wound 
healing occur in the early stages of healing and are most 
prominent in small, loose-skinned animals? In addition, 
stimulative effects are reported following irradiation with 
non-laser light sources and tissue scattering, as well as the 
fiberoptie delivery systems used in many experiments rap- 
idly degrade coherency. 

Unlike high-power lasers used to destroy tissue by their 
thermal effects, low-watt lasers are thought to work by 
some poorly understood process of the interaction of light 
with cells. This interaction results in an alteration of the 
biology and chemistry of the cell resulting in a change or 
modulation of the cell's function, be it the production of 
collagen by fibroblasts, the elaboration of growth factors by 
epithelial cells, or the elaboration of chemotactic factors by 
macrophages. Our understanding of this process of bio- 
stimulation, indeed what we should even call it, is unclear. 
Some feel biomodulation is a more apt term.! 

We do know that irradiation with monochromatic light in 
the blue, red, and far-red regions can enhance metabolic 
processes in the cell. The photobiological effects of stimula- 
tion depend on the wavelengths, dose, and intensity of the 
light. Some believe that photoreception occurs at the level 
of the mitochondria and that intensification of respiratory 
metabolism of the excitable cell affects the electrophysio- 
logical properties of the cell membrane. Some even claim 
that red light can have "systemic" effects observed at some 
distance from the irradiation site.’ 

Vision, photosynthesis, tanning, and vitamin D metabo- 
lism are but a few of the commonplace photobiologic pro- 
cesses. Progress in our use of lasers to close wounds, how- 
ever, will be stymied until we understand more completely 
the photobiology and photochemistry of irradiated cells. 
Collaboration with our colleagues in chemistry, physics, 
and biology hopefully will yield the "light zipper" we would 
all like to have.— ARLEN D. MEYERS, MD, MBA, Denver, Colo 
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Hearing Solutions 
Since 1956 


patients all over the world have 

benefited from Richards innovations 
and solutions to conductive hearing loss. 
From thefirst vent tubes, to PORP® and 
TORP™ prostheses, and the introduction 
of Hydroxylapatite for middle ear use, 
Richards. has been recognized as the 
market ieader. 


F or over 30 years, surgeons and 


of leadership and close customer contact 
will continue to grow through the 90's. 


Today's innovations include new ossic- 
ular implant designs, broader uses of 
Hydroxylapatite, and the next generation 
of vent tubes. The results will be improved 
technique and long-term advantages. 


For more hearing solutions, ask your 


Micron? Bobbin Ventilation 
Tubes feature Richards’ 
patented, non-glare finish in 
light weight, biocompatible 
'itanium. 


McGee Platinum/Stainless 
Steel Piston features a 
platinum ribbon with a stainless 
steel piston shaft, combining 
superior incus attachment with 
corrosion resistance. 


Richards Bucket Handle 
Prostheses are available in 
three piston diameters, in both 
stainless stee! or fluoroplastic. 


Richards Hydroxylapatite 
PORP* and TORP™ 
Prostheses offer a proven 
biocompatible material for 
ossicular reconstruction. 


Black Oval-Top PORP and 
TORP Prostheses feature 
unique designs, without sharp 
edges, to allow for normal 
healing, drum retraction, and 
lateralization. 


Wehrs Incus Prostheses 
offer time-proven designs 


' in well-tolerated materials, to 


enhance reconstruction with 
incus interposition techniques. 


i K , Smith & Nephew Richards Representative, 
poe mpmerspnio e Smave or call 1-800-821-5700. 1450 Brooks Rd. 
Nephew medical group provides an Memphis, TN 38116. 

R & D network of global scale. Our tradition 12110 


TORP is a trademark, and PORP and Micron are reg- 
istered trademarks, of Smith & Nephew Richards Inc. 











nal 5ymposium on Recent Advances 
in Otitis Media 


May 20-24, 1991 
Sheraton Bal Harbour 
Bal Harbour, Florida 
Sponsored by: 
Department of Otolaryngology and Center for Continuing Medical Education 


of The Ohio State University College of Medicine 
and The Deafness Research Foundation 





Topics: Program Committee: 
Epidemiology ^ Screening/Diagnosis DAVID J. LIM, M.D. 
Anatomy Management Chairman 
Biochemistry Pathogenesis CHARLES D. BLUESTONE, M.D. 
Tubal Function Animal Models Co-Chairman 
immunology Pathology JEROME O. KLEIN, M.D. 
Microbiology Sequelae JOHN D. NELSON, M.D. 
Prevention PEARAY L. OGRA, M.D. 
li itti 4 For further information contact: 
February 1, 1991 David J. Lim, M.D., 4331 University Hospitals Clinic, 
A.M.A. Category I credit 456 W. 10th Ave., Columbus, Ohio 43210 


(telephone: 614/293-8103) (fax: 614/293-5506) 


: Otology . Pediatrics . Facial Plastic 





eck . Sinus Surgery Í 
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Thick mucus can significantly | 
increase the pain and discomfort of — 
sinusitis. When thick mucus ee 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant . 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients’ relief by increasing the 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the 
sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 


ORGAN I DI N Tablets ! 
iodinated glycerol : 


Liquefies mucus to promote sinus drainage 


` EAT p ^y PoP DR E Rufo URSUS jv A pee 
US. 4 cpm Sar p. LE MMC EO ES E X 
A. te «fat ri SOS DOC. inten «o e Grot up t EE 


- 


EEREN 


" Le 
ath See 


WALLACE LABORATORIES 


e i Division of Carter-Wallace, Inc. ; Bs ee A 2 
M. Cranbury, New Jersey 08512 Please see following page for prescribing information. © 1990 Carter-Wallace, Inc. — — 
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istory of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
igredients.or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 

eek of gestation and the use of inorganic iodides in pregnant women during 


this period and thereafter has rarely been reported to induce fetal goiter (with or 

„Without hypothyroidism) with the potential for airway obstruction. If the patient 

. becomes pregnant while taking ORGANIDIN, the drug should be discontinued 

_and the patient should be apprised of the potential risk to the fetus. 

_ WARNINGS 

-Discontinue use if rash or other evidence of hypersensitivity appears. Use with 

. .. caution or avoid use in patients with history or evidence of thyroid disease. 

PRECAUTIONS 

- .. General: lodides have been reported to cause a flare-up of adolescent acne. 

|... Children with cystic fibrosis appear to have an exaggerated susceptibility to the 

: 9goitrogenic effect of iodides. 

-< Dermatitis and other reversible manifestations of iodism have been reported 

.. with chronic use of inorganic iodides. Although these have not been reported 

_ to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

—.- Drug interactions: lodides may potentiate the hypothyroid effect of lithium 

. and other antithyroid drugs. 

-= Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 

- Studies have been performed with ORGANIDIN. 

-> Pregnancy: Teratogenic effects: Pregnancy Category X (see 
<: Contraindications). 

-. Nursing mothers: ORGANIDIN should not be administered to a nursing 
Woman. 

. ADVERSE REACTIONS i: 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 
enlargement, and acute parotitis have been rare. 
.. OVERDOSAGE l 
-< Acute overdosage with ORGANIDIN has been rare and there have been no 
_ reports of any serious problems. 
-. DOSAGE AND ADMINISTRATION oo l 
- NOTE: Add Solution to Bs or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid. 
Elixir — 1 teaspoonful 4 times a day. 
UM Solution — 20 drops 4 times a day. 
|. Children: Up to one-half the adult dosage, based on the child's weight. 
* ;. HOW SUPPLIED 
-< ORGANIDIN is available as: 
~ Tablets: round, scored, rose-colored tablets, in bottles of 100 (NDC 
pu 0037-4224-40). 
vo Elixir: clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and 
HE one gallon (NDC 0037-4213-40). 

Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). 
Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
n excessive heat and moisture. 

ANIDIN Elixir and Solution — Store at controlled room temperature. 
otect from freezing and excessive heat. | 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
. Divisionof | 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
ORGANIDIN Efixir and Solution are Distributed by: 
WALLACE LABORATORIES - 
 . Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
, Manufactured by: — — 
Denver Chemical (Puerto Rico), Inc. 
Subsidiary of Carter-Wallace, Inc. 
. Humacao, Puerto Rico 00661 
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It wastes them away. 

Duchenne is a “progressive” 
disease, so the child grows 
weaker over time. The muscle 
loss can't be stopped. And it 
can't be reversed. 

The Muscular Dystrophy 
Association is striving to cure 
Duchenne. And on Christmas 
Eve of 1987, in what MDA 
Chairman Jerry Lewis called 
"a holiday gift of hope," MDA 
researchers announced a land- 
mark advance: discovery of the 
cause of this dread disease. 

Now we're directly on the 
path to a cure for Duchenne. 
And MDA researchers are 
racing against time to save the 
children stricken today. 

You can help save these 
children — and youngsters 
and adults with other muscle 
diseases — by making a tax- 
deductible contribution to 
MDA. The Association receives 
no government grants or ] 
patient fees for services, so its 
work is funded entirely by 
private donations. 

Please send your support 
to MDA today. And maybe 
soon we'll see Duchenne, not 
muscles, disappear. 





Muscular Dystrophy Association 
Jerry Lewis, National Chairman 


To make a donation or bequest to MDA, ET. 
. to receive an annual report or to obtain AS 
more information, write to: 
.. Muscular Dystrophy Association, 
810 Seventh Avenue, New York, NY 10019. 
. Or contact your local MDA office. 
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In bacterial sinusitis... 





cell mE UVUIU Iul potassium 


First time, first-line for clinical certainty 


© 1990: Beecham Laboratories Please see brief summary of prescribing information on adjacent page. 











"Brief Summary of Prescribing information ^ 


a ions ai je: AUGMENTIN” is indicated in the treatment of infections 
E ped SusceptiBle strains of the designated organisms in the conditions 
ISten GERR 




















^ caused by ampicillin susceptible organisms are also amenable to AUGMENTIN 
. Weatiment Due 1o its amoxicillin content. Therefore, mixed infections caused by 
. Aplin Susceptible organisms and 3-iactamase-producing organisms suscep: 


` and qs iustus ta determine the causative organisms and their suscepti- 

l AUGMENTIN when there is reason to believe the infection may involve 
. any of the 3-lactamase-producing organisms listed above. Once the results are 
known. therapy should be use if appropriate. 


tions: A history o aus teartions to any oon 18.4 contraindication, 
A SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
ANAPHYLACTOID! REACTIONS HAVE BEEN REPORT IN PATIENTS 
ENICILLIN THERAPY ALTHOUGH ANAPHYLAXIS IS MORE FREQUENT FOL 
NTERAL THERAPY IT HAS OCCU j IENTS. ON 
PENICILLINS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU 
L A HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR 
TORY OF SENSITIVITY TO MULTIPLE ALLERGENS ENR 
OF INDIVIDUALS WITH & HISTORY OF PENICILLIN HYPERSENSITIVITY WHO 
HAVE EXPERIENCED SEVERE REACTIONS WHEN TREATED WITH CEPHALO- 
PORNS. BEFORE INITIATING THERAPY WITH ANY PENICILLIN CAREFUL 
INQUIRY DE ERNING PREVIOUS HYPERSENSITIVITY 


iO BE MADE CONC 
REACTIONS TO PENICILLINS CEPHALOSPORINS. OR OTHER ALLERGENS. IF 
RGIC REACTION OCCURS AUGME 





toxicity of the penicillin group of antibiotics, penodic assessment of organ 
System lunctions. including renal, hepatic and hematopoietic function is advis- 


of patients with mononutíeosis who receive ampicilin 
us ampicillin class antibiotics should not be administered 


he possibility of superintections with mycotic or bacterial paren should 
if superinfections occur (usually involving 
g Should be discontinued and/or appropriate 





. The concurrent administration of allopurinpl and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both eu as Compared to 
patients receiving ampicilin alone. it is not known whether this potentiation of 
ampicilin rashes is due to allopurinol or the hyperuricemia présent in these patients. 
There are no data with AUGMENTIN and abopuring: administered concurrently, 

AUGMENTIN should not be co-administered with Antabuse* idisulfiram:. 
-Cartinagenesis, Mutagenesis, Impairment of Fertility: Long-term studies in 
animais have not been performed to evaluate carcinogenic or mutagenic potential. 
Pregnancy (Category B). Reproduction studies have been performed in mice and 
rets at doses up io ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to AUGMENTIN. There are. however, 
AG adequate and well-Controlied studies in pregnant women, Because animai 
" féproduction studies are nof always iode of human response, this drug 
shouid be used durin pregnancy only if clearly needed. 
Labor and Delivery: Grat ampicillin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
0f ampicillin decreased the uterine tone. frequency of contractions, height of 
contractions and duration of contractions, However it is not known whether the 
use af AUGMENTIN in humans during labor or delivery has immediate or delayed 
adverse aflects on the fetus, prolongs the guration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newbom will be necessary 

ursing Mothers: Ampicilin class antibiotics are excreted in the milk; therefore 
Caution should be exercised when AUGMENTIN is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN is generally well tolerated. The maoy ot 
side effects observed in clinical trials were of a mild and transient nature and jess 
than 3% of patients discontinued therapy because of drug related side effects. 
The most frequently reported adverse effects were Giarrhea/ioase stools (9%). 
nausea (396. skin rashes and urticaria (3961, vomiting (1%). and vaginitis (1%) 

The overall incidence of side effects. and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include 
_ abdominal discomfort. flatulence and headache. l 
eee adverse reactions have been reported for ampicilin class 
c antibiotics: 
x pastionlestingt Diarrhea. nausea, vomiting. indigestion. gastritis, stomatitis. glossitis, 
Mack nany tongue, enterocolitis and pseudomembranous colitis. u 
EnSiuViy reactions. Skin rashes. urticaria, angioedema, Serum SICKNESS- 
ANS turbata OF Skiri rash accompanied by arthritis/arthralpia. i 
and frequently fever’ erythema multiforme (rarely Stevens-Johnson Syndrome}, 
ang an occasional case of exfoliative dermatitis have been reported. These 
Feachons may be controlled with antihistamines and. if necessary. Systemic 
corlicostercigs. Whenever such reactions occut the drug should be discontinued, 
Antes the opinion of the physician dictates otherwise. Serious and occasional 
h: a hypersensitivity (anaphylactic! reactions can occur with oral penicilin (See 
7 Warnings: 
£ wer A müerate rise in SGOT and/or SGPT has been noted in patients treated 
Wi ampicihn Class antibiotics as well as with AUGMENTIN, but the signif 
 fánce OF these findings is unknown. As with some other penicillins, and some 
Geonalosporins. transient hepatitis and cholestatic jaundice have been reported 
fatel: 


Hemic ang Lymphatic Systems. Anemia. thrombocytopenia, thrombecytopenic 
Dütputa, GS ia, feukGpehia and agranulocytosis have been reported dung 
alpen anf re belesen e s ae eee on discontinuation 
-QUIRerapy anti are believed to be hypersensitivity phenomena. A slight th Gsis 
. Was noted in tesa than 1% of the patients treated with AUGME STIN . 

. Dental Nervou System, Reversible hyperactivity, i sl anxiety, insomnia, 
fal Chan 


avion ! | 1 
its: The "eph goin dose is one AUGMENTIN "250' tablet every 
















7900 tablet for treatment o vere infections. NM 

Children: The usual dose is 20 mg/kg/day. based on amoxicillin component. in 
j 5 every eight 

infections. the dose should he 40 mg/kg/day. ‘based on the amoxicillin component, 

in divided chen poy might hours. Also available as AUGMENTIN “125° and 


Children weighing 40 kg and more should he dosed according to the adult 
tecommendations. 
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SURGICAL COURSE ON 
TYMPANOPLASTY 
Service de Clinique 


Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B. GRATACAP 


from MARCH, Monday 11 
to MARCH, Thursday 14, 1991 
(in English) 


The intensive course includes: 









—practical lectures, 

—live surgery, 

— video presentations, 
—training on temporal bones, 
—patients presentations. 







Limited places: 16 applicants 
Fee: 4000 FF—Residents: 3000 FF 


For further information, contact: 
Madame GULLON— Secrétariat Pr Charachon 
Clinique ORL—C.H.U. de GRENOBLE 
BP 217 X—38043 GRENOBLE CEDEX, FRANCE 
FAX (33) 76.51.64.53 | 
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THE EAGLE. 
AN ENDANGERED SPECIES? 


The Eagle, symbol of 
strength, honor, and character, 
personifies the vigor of 
America. "m 

The Eagle Badge, symbol ofg^ 
strength, honor, and character; 
represents the highest level of $ 
achievement in the Boy Scout Y 
movement. V. 

Dont let the best of Amer a 
become an endangered spegli S 
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BECOME A MEMBER OF THE NATIONAL BOY SCOUT 
ALUMNI FAMILY. — JOIN TODAY! 
Your one-year, $10 membership entitles you to the 
Alumni Bulletin, the Annual Report, a membership 
card and an attractive wall certificate suitable for 


A reri $30 membership entitles you to a free 
Norman Rockwell print, as well as all of the benefits of 
8 one-year membership. 

Write today ta 3 
National Boy Scout Alumni Family MESS 
1325 Walnut Hill Lane * Irving, Texas 75062 - 1296 











The State of the National Institute on Deafness 
and Other Communication Disorders 


he National Institute on Deafness 

- andOthe- Communication Disor- 
Ü ders (NEDCD! is the 13th Institute of 
" the National Institetes of Health. It is 
now 14 yearsold and is located in Be- 
thesda, Md. The NEDCD mission is to 
conduct and support research and re- 
search training in normal and disor- 
dered cammumnication processes, in- 
cluding diseases affecting hearing, bal- 
ance, smell, taste, voice, speech, and 
language. The NIDCD accomplishes 
its mandate through research per- 
formed in its own laboratories, a pro- 
grant at research grants, career devel- 
in: awards, individual and insti- 
ional research training awards, 

x er grants, and contracts to public 
"and private researeh institutions and 
EA organizations. The Institute also con- 
7 bann pu supports research and re- 


















i ee wh people having commu- 
nication. impairments and disorders. 
This Institute also supports efforts to 
create devices that:substitute for lost 
and. ‘impaired communication func- 
tions and to ‘collect and disseminate 
information. to health professionals, 
patients, industry, and the public on 
x. research E findings in these areas. 



















The NIDCD is beginning to meet the 
challenge of its mandate. With the 
leadership and support of the National 
Advisory Board and the National Ad- 
visory Council, NIDCD is supporting 
research in all of its areas of responsi- 
bility. The Institute’s budget for fiscal 
year 1990 of $117 million represents an 
unprecedented commitment of the na- 
tion’s financial resources to research in 
hearing, balance, smell, taste, voice, 
speech, and language. The vast major- 
ity of the Institute’s budget is devoted 
to scientist-initiated research projects 
in these areas. The Institute is expand- 
ing and intensifying research empha- 
sizing the application of molecular bi- 
ology, especially molecular genetics, in 
disorders of these functions while con- 
tinuing to support the development of 
new information through traditional 
approaches to these problems. Greater 
interaction between the scientific staff 
of the Institute and investigators in 
the field is being encouraged to stimu- 
late and assist in the development of 
initiatives and to maximize the growth 
of knowledge in human communica- 
tion. 

In 1989 the NIDCD assembled over 
100 experts in six panels to develop a 
guide for the conduct and support of 
research in hearing, balance, voice, 
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speech, language, and the chemical 
senses, including touch. The resulting 
publication is the National Strategic 
Research Plan that points out the op- 
portunities we have to make great 
strides in moleeular genetics in the 
disorders of human communication 
that are clearly hereditary.' By identi- 
fying the genes, their locations, and 
their protein preducts, it may be pos- 
sible to intercede therapeutically and 
prevent, for example, the development. 
of many forms of hereditary deafness. 

Our intramural program will also | 
emphasize molecular biology as an ex- 


ample of excellence to the scientific | ; 


community. Units of excellence will be 
developed in each of the seven program 


areas. These units will serve aga dem- 
onstration of what can be accom- -~ 


plished by applying state of the art 
molecular techniques to the problems 


of our patients and as national re- ^. 
search training resources where young - 
scientists can come from our universi- . 


ties and research institutions for 2 or 
more years of special training: and ex- 
perience. 


The Institute's presence in the elin- . : 


ical center, the research hospital on 
the National Institutes of Health cam- 
pus, Bethesda, Md, must be strength- 
ened to use this unique resource to ^. 

















a carry out therapeutic clinical trials i in 


. numerically important diseases af- 
 fecting human communication. 
< Research training must be empha- 
sized in this institute, particularly in 
molecular biology. Molecular biolo- 
gists must be attracted to the problems 
of hearing, balance, smell, taste, voice, 
speech, and language in greater num- 
bers than in the past. The Institute of- 
fers support for individual postdoc- 
toral fellowships and institutional re- 
search training programs. The 
< Institute's training efforts must at- 
-tract individuals from underrepre- 
sented minorities and from the com- 
munieatively impaired community. 
The NIDCD is establishing national 
multipurpose research and training 
.- centers. These centers will support ba- 
¿sic and clinical research, research 


— training, continuing professional edu- 


cation, and educational outreach to the 
public. Each of these multidisciplinary 
centers will be especially suited to 
meeting the needs of the elderly and of 
children and will be devoted to one or 
more program areas of the Institute's 
mission. It is anticipated that three to 
five centers will be established in fiscal 
year 1990. In addition, the Institute is 
planning to implement an exploratory 
grants program, which is an innova- 
tive mechanism that will enable insti- 
tutions with limited experience in mul- 





tidisciplinary research to initiate and 
develop such research programs. The 
exploratory grants program will in- 
crease the number of institutions par- 
ticipating in the centers program. 

The Institute will provide two im- 
portant outreach efforts to the public. 
One is the National Information Clear- 
inghouse that will be established this 
fallthrough a contract mechanism; the 
other is an annual public health edu- 
cation campaign. This year's theme 
will be the prevention of noise-induced 
hearing loss, the most common pre- 
ventable hearing loss, and it will be di- 
rected in large part to school-age chil- 
dren. 

The National Advisory Board has 
undertaken the updating of the Na- 
tional Strategic Research Plan. Two of 
the six program areas will be revised 
each year so that no portion of the re- 
search plan will be more than 3 years 
out of date at any time. Early next year 
the balance and vestibular system 
panel and the language panel will be 
reconstituted to update those portions 
of the National Strategic Research 
Plan. 

The National Advisory Council has 
been at work developing initiatives for 
requests for applications (grants), re- 
quests for proposals (contracts), pro- 
gram announcements, and workshops. 
These initiatives, known collectively as 
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the implementation plan for a given - e 


fiscal year, play an important role in 
stimulating research that might not 
otherwise be undertaken at this time 
and in presenting these research needs 
to our colleagues at the National In- 
stitutes of Health, the US Publie 
Health Service, the Department of 
Health and Human Services, the Ad- 
ministration, the publie, and the Con- 
gress. Articulation of these initiatives 
is essential for the continued commit- 
ment of greater resources to the re- 
search needs of communicatively im- 
paired persons. 

With the propitious convergence of 
our nation's financial commitment to 
research in deafness and ether eom- 
munication disorders and the state of 
the science in molecular genetics, the 
decade that lies ahead should be one of 
unprecedented progress in the funda- 
mental understanding of the disorders 
of human communieation. 

JAMES B. SNOW, JR, MD 
Bethesda, Md 
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Jack 1). Kerth, MD, Dean M. Toriumi, MD 


e Srowlifting and forehead procedures 
are a critical element ia the contemporary 
surgical management of the aging face. 
Esthetics of the upper third of the face will 
dictate grow position and its relationship 
to the supraorbital rim and eyes. Treat- 
ment of deformities o? the upper third of 
the facecan be varied according to the sex 
and ageof the patient as well as contour 
of the Fairline and forehead. The indica- 
tions: advantages, disadvantages, and tech- 
niques: ef the coronal forehead, modified 
pretrichil forehead, midforshead, and di- 
rect srowlifting procedures are discussed. 

(Aech Otolaryngol. Head Neck Surg. 
1990: 176:1137-1142) 


Ce sargieal manage- 
ment of the aging face demands 
careful evaluation of the forehead, 
brow, and eyes. Not only must each be 
assessed independertly, but their in- 
trieste and subtle mterrelationships 
neec careful analysis. Horizontal fore- 
head and vertical glabellar rhytids 
with brow ptosis are frequently ne- 
glected. when treating the aging face. 
: Ptosisef the brow, with its descent be- 
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low the supraorbital rim, gives the 
eyes a tired, crowded appearance. 
What may appear to be excess upper 
eyelid skin may actually be a ptotic 
brow. Inappropriate overresection of 
upper eyelid skin may pull the brow 
down further. Precise diagnosis of spe- 
cific anatomic variations allows rea- 
soned correction, providing an overall 
improvement in facial esthetics. 

The action of the mimetic forehead 
musculature results in rhytid and fur- 
row formation. With little subeutane- 
ous tissue, actions of the forehead 
muscles are transmitted directly to the 
skin. The frontalis muscle forms the 
horizontal forehead wrinkles, the cor- 
rugator supercilii muscle forms the 
vertical interbrow creases, and the 
procerus muscle is responsible for the 
horizontal furrows at the root of the 
nose. 

With aging, the brows descend be- 
low the orbital rims with infrabrow 
tissue hanging over the thin eyelid 
skin, hooding the upper eyelids. Pa- 
tients may be unaware of their brow 
ptosis because most individuals will 
inadvertently elevate their brows 
when looking at themselves in the 
mirror or when having their picture 
taken. Many surgeons still fail to rec- 
ognize that ptotic brows may be the 
primary defect resulting in upper eye- 
lid hooding. Excessive upper eyelid 
skin excision may result in decreased 
upper eyelid function with little or no 
cosmetic improvement. Correction of 
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anagement of the Aging Forehead 


this defect requires elevation of the 
brow in combination with eonservative 
blepharoplasty. Even the nose may 
appear to be more routhful and ele- 
gant when the glabellar sag compro- 
mising the nasofrortal region is re- 
moved. 


ESTHETICS OF THE UPPER 
THIRD OF THE FACE 


Skilled treatment of deformities of 
the aging forehead znd brow depends 
on a thorough and precise understand- 
ing of esthetics of the upper third of 
the face. The youth?u! forehead of a 
female has few rhytidsand no furrow- 
ing; the male may have some glabellar 
furrows and more herizontal rhytids. 
The position of the brow is the most 
critical factor when evaluating the up- 
per third of the face. No universal rule 
sets the ideal level of the brow. Some 
attractive women have low brows that 
do not take away from their beauty. 
Experienced facial plastic surgeons 
determine the ideal brow level for a 
patient by manually elevating the 
brow to a level that is esthetieally ap- 
pealing, while both the surgeon and 
the patient look intc à mirror; When 
performing this maneuver, one should 
keep in mind that most brows should 
be at the level of the supraorbital ridge 
or slightly above, and the distance be- 
tween the brow and apper eyelid mar- 
gin should be approximately 1.5 em. 

In females, the medial end of the 
brow should begin at a vertical line 
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through the ala of the nose (Fig 1).! The 
lateral end of the brow should lie on an 
oblique line drawn through the ala of 
the nose and lateral canthus. The me- 
dial end of the brow should be club 
shaped, tapering as one moves later- 
ally. The highest point of the brow 
should lie along a vertical line at the 
lateral canthus. If the highest point of 
the brow is located medially, the pa- 
tient tends to have an unnatural sur- 
. prised look. The female brow should be 
. arched slightly above the supraorbital 
. rim at the lateral aspect of the brow. 
— The brow, medial orbital rim, and na- 
gal bones should approximate a Y- 
= shaped configuration. The ideal male 
-brow is positioned at or just below the 
level of the supraorbital rim. The 
brow, medial orbital rim, and nasal 
bone should form a T-shaped configu- 
ration, with the male brow being more 
horizontal compared with the female 
brow that arches upward laterally. 
Despite these guidelines, the ideal 
level of the brow for a particular pa- 
tient must be determined in relation to 
other facial structures. 





SURGICAL MANAGEMENT 


Corrective surgery of the upper 
third of the aging face can be accom- 
plished by using any one of a number 


of possible techniques. The four basic 
operations are the (1) coronal forehead 
lift, (2) pretrichal forehead lift, (3) 
midforehead lift, and (4) direct brow 
lift (Table). The advantages, disadvan- 
tages, and surgical technique of all 
four of these operations will be dis- 
cussed. 

The coronal forehead lift is the most 
versatile option for treating the aging 
forehead.*' The procedure can correct 
brow ptosis and ablate rhytids associ- 
ated with muscular activity. Advan- 
tages of the coronal lift include an in- 
cision hidden behind the frontal hair- 
line and good exposure of the forehead 
musculature. The major disadvantage 
of this approach is elevation of the 
frontal hairline. The location of the 
coronal incision prohibits its use in fe- 
males with high frontal hairlines and 
in males at risk for male-pattern bald- 
ness. This approach can be used in 
most female patients who plan on 
wearing their hair over the frontal 
hairline. The coronal incision may ac- 
tually be beneficial in a female patient 
with a low frontal hairline. With scalp 
innervation running posteriorly from 
the supraorbital and supratrochlear 
nerves, the coronal incision produces 
temporary scalp anesthesia behind the 
incision. Extensive undermining in- 


creases the risk of hematoma and 
nerve injury, and precise centouring of 
brow position is difficult to achieve via 
the coronal incision and leng flap. 

In the coronal forehead Eft, a 1.0- to 
2.0-cm strip of scalp is excised 5 to 7 em 





Fig 1. —Brow arch position. Note:that the high- 
est point of the brow is set along a vertical line 
through the lateral canthus. The ateral end of 
the brow is only slightly higher than the medial 
end. 


Four Operations for Corrective Surgery of the Upper Third of the Aging Face 


incision 

Parallels frontal 

hairline (5-7 cm 
back) 


Type of Lift 
Coronal 














Pretrichal 
anterior at frontal 
hairline 






forehead crease 
just above eyebrow 





Beveled posterior to Subgaleal 





Subgaleal No 


Selection 


Best operation for 
most females 


Suspension 





unless they have a 


high frontal 


hairline, not good 
for male patients 








Good option for 


females with thick 
hair worn over high 
frontal hairline, not 


good for male 
patients 


orbicularis muscle 
to subgaleal tissue 
above brow 


the brows, 


brow ptosis 
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Good when scar can Selective skin 


deep furrows over 


functional elevation 
of brow, unilateral 


Advantages 


Incision hidden in 
hairline, good 
exposure to 
forehead muscles 


Disadvantages 


Elevation o: frontal 
hairline, scalp 
anesthesia behind 
incision 



















Does not raise 
hairline, direct 
access to forehead 
muscles, good 
scar camouflage is 
possible 


Scalp anes:hesia 
behind incision, 
technica?y more 
difficult, scar may 
be visible if not 
executed correctly 
Incision may leave 
obvious scar in 
area not »asily 
camoufla3ed 













excision, precise 
brow elevation 


Middle of brow Hidden in forehead Subcutaneous Suspend upper 
creases, not a orbicularis muscle be hidden in deep 
straight line to periosteum at forehead crease, 
upper skin margin good option for 
patients with 
male-pattern 
baldness or light, 
thin hair 
Direct Skin excision in Subcutaneous Suspend transverse Elderly patient with 


Incision is difficult to 
camouflage, no 
change ir mimetic 
function so brow 
may descend with 
time, can distort 
existing ferehead 
furrows 


Precise brow 
elevation, minimal 
edema or 
ecchymosis 
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behind the frontal aairline. The strip 
paralleis the frontal hairline and ex- 
tends to a point laterally that is about 
2 cm above thesuperior attachment of 
the ear (Fig 2). The actual width and 
shape ef the excised scalp depend on 
the extent of brow elevation required. 


Preoperative movement of the scalp 
over the forehead helps to determine 
the amount of tissue that can be safely 
excised. The safest method is to make 
the posterior incision first and then 
excise the flap overlap after undermin- 
ing has been completed. 








Wy 
(u 














Fig 2.—Location of incsions in coronal forehead (C), modified pretrichal forehead (P), midfore- 
head (M), and direct braw (B) lifts. Incorporating two or three small Z-plasties along the pretrichial 


incision helps to break .p the scar. 


Fig 3.—!mportant anatemic structures of the forehead. Note the location of the coronal incision 


5 to 7 cm behind the frontal hairline. 
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Incisions in the sca. p are always 
beveled parallel to hair follicles to 
prevent hair loss. One should be aware 
of hair shaft direction changes along 
the course of the incisicn so the direc- 
tion of beveling must change also. The 
coronal flap is elevated in the nonvas- 
cular subgaleal plane, taking care not 
to violate the temporalis fascia or per- 
icranium. Dissection is carried out 
over the supraorbital rims and later- 
ally over the temporalis fascia to the 
zygomatic arch. If the dissection pro- 
ceeds into the region between the brow 
and temporal hairline, the temporalis 
branch of the facial nerve is at risk as 
it transverses superiorly and changes 
planes three times. Within the parotid 
gland, the nerve is deep, but as it 
crosses the zygomatic arch, it is super- 
ficial in the subdermal fat and then 
dips again, piercing the frontalis mus- 
cle approximately 1.5 cm from the lat- 
eral canthus.’ Thus, the dissection 
must not be through thefrontalis mus- 
cle at the lateral corner of the brow 
and eye. The frontalis muscle may be 
divided safely lateral te the temporal 
hairline. 

After identifying the supraorbital 
and supratrochlear nerves, medial bel- 
lies of the corrugator supercilii muscle 
can be divided (Fig 3). Then, the pro- 
cerus muscle is horizontally incised at 
the level of the brows. Finally, the 
frontalis muscle is incised at two lev- 
els with the electrocautery. This mus- 
cle can be seen as a thim sheet on the 
undersurface of the flap. To preserve 
some natural forehead movement, the 
muscle is not cut lateral to the pupils. 
An alternative method for decreasing 
frontalis movement and/or bulk is re- 
section from its posterior surface of a 
number of thin strips of muscle. Thick- 
ness of the strips varies from 30% to 
70% of muscle width. After the desired 
amount of scalp is excised, the scalp is 
closed in two layers (galea and scalp), 
leaving a suction drain in place. 

When one wishes either to decrease 
the height of the forehead or at least 
not raise it, a modified pretrichal inci- 
sion (Fig 2) is used (F. F. Becker, MD, 
oral communication, May 1988). As 
shown in Fig 4, the surgeon bevels the 
incision posterior to anterior, de-epi- 
thelializing 2 mm of the anterior bor- 
der of the hair-bearinz flap, leaving 
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Fig 4.— Skin incision for modified pretrichal forehead approach. Left, The incision is beveled posterior to 
anterior, de-epithelializing 2 mm of the leading edge of the posterior or hair-bearing flap to preserve under- 
lying hair follicles. Right, Excess skin from the non-hair-bearing flap is excised and beveled to allow the 
leading edge of the flap to match the opposite bevel of the de-epithelialized portion of the hair-bearing flap. 
Careful closure of the incision is performed to prevent damage to hair follicles. The stitches should be po- 
sitioned so they do not incorporate hair follicles or strangulate their blood supply. 


the underlying hair follicles intact. 
This dissection is also carried out in 
the subgaleal plane just as with the 
coronal approach. After excess skin is 
excised from the non-hair-bearing 
flap, the incision is carefully closed to 
preserve hair follicles so hair will grow 
through the scar eventually hiding it 
(Fig 5)? Suture placement is critical to 
prevent damage to hair follicles. Deep 
4-0 Polydioxanone (PDS) sutures can 
be used to approximate the subgaleal 
layer, taking tension off the incision. 
Then, a carefully placed 5-0 nylon su- 
ture can be used to approximate the 
edges of both flaps. With the incision 
being placed further anteriorly than 
the coronal incision, the area of scalp 
anesthesia will be much greater. Even 
though reinnervation usually occurs 
within 6 months, the numbness can be 
bothersome to the patient. The pri- 
mary advan:age of this incision is its 
location anterior to the frontal hair- 
line so non-hair-bearing forehead skin 
is excised, and the frontal hairline is 
not moved back. This approach can be 
used in patients with high frontal 
hairlines that will not tolerate further 
elevation. Another advantage to this 
approach is direct access to the fore- 
head musculature to allow selective 
ablation of muscular activity and cor- 
rection of forehead rhytids (Fig 6). 
Disadvantages of this approach in- 
clude increased scalp anesthesia and 
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Fig 5.— Modified pretrichal incision after it has healed correctly. Note how the hair Grows through 


the scar. 


the possibility of an unsightly sear if a 
proper technique is not used. When 
performed as shown, hair grows 
through the incision with this modi- 
fied pretrichal approach, and the sear 
is not a problem. 

The midforehead brow lift should 
only be used in situations when a coro- 
nal approach is not an option or when 
the scar can be easily hidden in a hor- 
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izontal forehead crease.2 This ap- 
proach can be used in mae patients 
who are at risk for male-pattern bald- 
ness or in older females witb light, thin 
hair.” An advantage of this incision is 
its close proximity to the brow, allow- 
ing selective skin excision and eleva- 
tion of the brow in a precise manner. 
For example, the lateral brow can be 
elevated more than the medial brow by 
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Fig 6.—Patient with hyperkinetic forehead musculature and deep forehead rhytids. Left, Note involuntary 
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brow elevation with multiple forehead rhytids. Right, After pretrichal forehead lift, selective ablation of fore- 
head musculature has resulted in a more youthful-appearing forehead with good brow position. 


excising more skin laterally and by 
using permanent suspension sutures. 
Preeise brow elevation is not possible 
through a coronal incision because the 
distance from the incision to the brow 
is so great. Only undermining in the 
subgaleal plane is required, decreasing 
the risk of hematoma or nerve injury, 
andthere is no problem with distortion 
of the hairline. This approach also 
permits access to the corrugator su- 
percilii muscle, allowing the surgeon 
to treat vertical interbrow creases. The 
major disadvantage of the midfore- 
head approach is the lecation of the 
incision in an area so that it will not 
permit camouflage of an unsightly scar 
if one should form. 

The midferehead incision is hidden 
in forehead creases and usually is not 
a straight line but is broken up and 
placed at different levels in different 
creases (Fig 2). Thus, the scar is less 
obvious. To prevent transection of vir- 
tually all sensory innervation to the 
forehead and scalp, the forehead inci- 
sion does not go through the frontalis 
muscle. The inferior flaps are elevated 
in the subcutaneous plane down to the 
supraorbital rims. Dissection can be 
extended medially, connecting both 
flaps in the midline. The frontalis mus- 
cle can be divided between the supraor- 
bital nerves: With the use of two 4-0 
clear nylon horizontal mattress su- 
tures from the upper orbicularis mus- 
cle to the periosteum at the upper 
margin of the skin incision, the brow is 
elevated to a precise level, forming a 
specific brow configuration. The first 


suture is placed along a vertical line 
through the middle of the pupil di- 
rectly upward, and the second suture is 
set at the proposed high point of the 
brow, directed upward and outward.’ 
A closed system suction drain is placed 
in the subcutaneous plane and brought 
out through a separate stab incision. 
The incision is closed in two layers, 
first approximating the dermis, fol- 
lowed by an everting stitch to close the 
skin edge. After removing the sutures 
in 4 to 5 days, the incision is taped for 
2 to 3 months to keep tension off the 
incision while it is healing. 

A direct browlift involves selective 
skin excision in a forehead crease just 
above the brows, thus providing the 
most precise means of brow 
positioning.'^?^ A direct browlift is 
ideal for patients with sagging of the 
lateral brow and deep creases over the 
brows. Advantages to this approach 
include precise brow elevation, less 
dissection, decreased edema, and ec- 
chymosis. The risk of damage to nerves 
and hematoma are minimal. Further- 
more, when sutures are used to set the 
brow in a precise position, the results 
seem to be longer lasting. With coronal 
and high forehead lifts, the brow usu- 
ally drops a bit with time as the effect 
of the lift is transmitted through a 
long flap. Disadvantages with a direct 
browlift include a scar over the brow 
and difficulty in contouring the medial 
portion of the brow. Direct brow inci- 
sions can result in loss of fine upper 
brow hairs if the incision is placed too 
close to the brow. This produces a 
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sharply defined upper brow margin 
that appears to be unnatural. A direct 
browlift does not attend to mimetic 
funetion and therefore will not affect 
forehead or glabellar rhytids or 
creases. If a direct browlift is per- 
formed without using sutures to set 
brow position, the effects of the lift 
may be short lived as continued fore- 
head mimetic function oosens any lift 
achieved by skim excision alone. Fi- 
nally, skin excision below prominent 
midforehead furrows tends to distort 
these furrows, producirg an unnatural 
look. 

When performing a direct browlift, 
the skin incision is placed in a deep 
crease above the brows (Fig 2). Brow 
hairs should be preserved in an effort 
to make the scar less obvious. Flap 
elevation is performed in a subcutane- 
ous plane to prevent cutting across 
forehead innervation. Vertical inci- 
sions can be made ir the frontalis 
muscle to identify dense, fibrous tissue 
that can be used for suspension sutures 
that transverse the orbicularis muscle 
to elevate the brow to its precise posi- 
tion. Three or four clear nylon sutures 
through the orbicularis muscle at the 
level of the brow are tied to subgaleal 
tissue (periosteum) above the brow. 
These permanent sutures help to 
maintain a precise brow level and con- 
figuration. The incision is closed in two 
layers, being sure to evert the skin 
edges. 

Due to the location of the sear, direct 
browlifts are only performed when 
specific criteria are met. Good candi- 
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lates include elderly patients with 
leep forehead furrowing and multiple 
rhytids and patients who require ele- 
ation of the brow for functional rea- 





sons and are less concerned with a scar 
ver their brow. For unilateral brow 
‘ptosis, direct browlifting is effective 
and can improve brow symmetry. 

. When browlifting procedures are 
performed in combination with ble- 
pharoplasty, the browlift should be 
performed first. After the brow is 
elevated to the appropriate level, less 
upper eyelid skin excision may be nec- 
< essary. In some patients, no upper 
. eyelid skin excision is needed after 
J forehead lifting is completed. Until the 
Surgeon can accurately predict the 
postoperative level of the brows, he or 
< she may be best advised to delay upper 
. eyelid blepharoplasty until the brow 
descends to its postsurgical position— 
usually 3 to 6 months following the op- 
eration. 





COMPLICATIONS 


Complications of forehead rejuvena- 
tion surgery include bleeding, infec- 
tion, flap necrosis, nerve damage, hair 
loss, or unesthetic results. Bleeding 
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with hematoma formation can be pre- 
vented if meticulous hemostasis is ob- 
tained. Infection is rare because of the 
high vascularity of the forehead. Flap 
necrosis can occur if excessive pres- 
sure (tight forehead dressing) is ap- 
plied to the flap or a hematoma devel- 
ops under the flap and is not drained 
immediately. Damage to motor or sen- 
sory nerves can occur if proper tissue 
planes are not followed in the dissec- 
tion or if tissues are not handled prop- 
erly. Hair loss can be a problem if an 
improper technique is used in place- 
ment or closure of incisions. Esthetic 
complications include asymmetry of 
the brows, overelevation of the brows, 
uneven action of the frontalis muscles, 
tethering of frontalis movement by 
adhesions, or unsightly scars. Esthetic 
complications can be prevented with 
accurate preoperative diagnosis, use of 
the appropriate browlifting procedure, 
and adherence to proper esthetic prin- 
ciples of the forehead and brow. 


FINAL COMMENTS 


Browlifting and forehead proce- 
dures are a critical element in the con- 
temporary surgical management of 
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the aging face. Preoperative evalua- 
tion of the aging face starts with accu- 
rate diagnosis of deformities of the 
upper third of the face, stressing the 
interface among the forehead, brows, 
and eyes. Treatment modality depends 
on many factors that inclade defor- 
mity, sex, age, muscle function, con- 
tour of the hairline and forehead, and, 
above all, the desires and eoncerns of 
the patient. The coronal forehead lift is 
the most versatile technique and can 
be used in most female patients who 
need brow elevation and zblation of 
forehead rhytids associated with ex- 
cessive muscular activity. The pre- 
trichal approach can be used in pa- 
tients who wear their hair back, ex- 
posing an already high frontal 
hairline. The midforeheac approach 
can be used in elderly patients with 
deep midforehead creases and a reced- 
ing frontal hairline or light, thin hair. 
A direct browlift is primarily used in 
elderly patients with deep creases just 
above their brows. The surgeon should 
be able to provide several options to 
the patient, explaining the advantages 
and disadvantages of each approach. 
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e Adherence of nontypable Haemo- 


-phils influenzae and Streptococcus 
ii pneumoniae to nasopharyngeal epithelial 
— celis wasinvestigatedin vitro. Both strains 


had ^ignar affinity to the epithelial cells of 
children than to those of adults. in chil- 
dren, the adherence was significantly 
greater in patients with otitis media with 
effusion than in normal subjects. Secre- 
torydg£ in nasopharynrgealsecretions was 
found to have antibody activity against the 
bacteria. Adherence of both bacteria was 
significantly smaller in the group having 
secrétory IgA antibody activity than in the 
group having no activity. These results 
suggest that bacterial adherence to the 
nasopharynx may play an important role in 
the sathogenesis of otitis media with effu- 
sion in childran, and that secretory IgA in 
nasepharyngeal secretions may be re- 
lated te the decrease of adherence. 

(arch Otolaryngol Head Neck Surg. 
1990; #46: 1143-1146) 


'hecausative bacteria of otitis me- 
dia with effusion (OME) are 


known to ascend from the nasophar- 


yn» through the eustachian tube into 
theaniddle ear. Increased nasopharyn- 
gea eclonization of pathogens is found 





dren during an attack of acute 
otitis media.' These findings indicate 
thatcelonization of pathogenic bacte- 
ria in the nasopharynx is an important 
eticlogic factor of OME. It has been 
gested that bacterial adherence isa 


E 





* virulence factor of various bacteria 


anda prerequisite for colonization of 
the mucosa. Gibbons and Houte’ dem- 
onstrated that the distribution of 
streptococci in different parts of the 
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Role of Bacterial Adherence 
s Media With Effusion 


Koichiro Shimamura, MD; Hideo Shigemi, MD; Yuichi Kurono, MD; Goro Mogi, MD 


oral cavity in vivo is reflected by the 
pattern of adhesion to the same tissue 
in vitro. Haemophilus influenzae and 
Streptococcus pneumoniae are fre- 
quently found in middle ear effusion 
and in the nasopharynx, and are con- 
sidered chief pathogens of OME. Only 
a few studies have been reported, how- 
ever, concerning the adherence of 
these bacteria to nasopharyngeal epi- 
thelial cells. 

While secretory IgA is the most 
predominant immunoglobulin in ex- 
ternal secretions and is known to have 
a protective function against viral 
infection,’ its role in the mechanism 
against bacterial infection remains 
unclear. It has been found that secre- 
tory IgA isolated from saliva and urine 
inhibits bacterial adherence.** We pre- 
viously reported that the adherence of 
Streptococcus pyogenes to nasal mu- 
cosal cells is reduced in the group hav- 
ing secretory IgA antibody activity 
against the M- protein.’ These find- 
ings suggest that secretory IgA in ex- 
ternal secretions is related to bacterial 
adherence to mucosal surfaces and 
prevents bacterial infections. 

In order to clarify the role of bacte- 
rial adherence in OME in the present 
study, the adherence of H influenzae 
and S pneumoniae to nasopharyngeal 
epithelial cells was studied in vitro. By 
quantifying secretory IgA antibody 
activity against those bacteria, the re- 
lationship between secretory IgA in 
nasopharyngeal secretions and bacte- 
rial adherence was investigated. 


MATERIALS AND METHODS 
Bacteria 


Nontypable H influenzae and S pneumo- 
niae, isolated from the nasopharynx of 
children with OME, were donated by the 
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Tokyo Clinical Research Center. These bac- 
teria were stored in 20% skim milk at 
—80?C. To prepare the culture for the ad- 
herence test, one test tube of eack sample 
was thawed for each test, The H influenzae 
was cultured on a chocolate agar plate 
overnight at 37°C, and transferred to tryp- 
tic soy broth containing $% Fildes enrich- 
ment (Difco, Detroit, Mica). After 6 hours 
of ineubation at 37?C, the bacteria were 
harvested by centrifugatien and suspended 
in phosphate-buffered saline solution (0.15 
mol/L sodium chloride, 6.01 mol/L phos- 
phate, pH, 7.4) at aconcentration of 2 X 10°/ 
mL. The S pneumoniae was cultured on a 
blood agar plate overnight at 3770, grown 
in tryptic soy broth for 6 kours at 37°C and 
suspended in phosphate-baffered saline at a 
concentration of Z X 10°/mL. 


Nasopharyngeal 
Epithelial Cells 


Nasopharyngeal epithe ial cells were col- 
lected from 40 normal subjects, consisting 
of 20 children (215 years old) and 20 adults 
(2.16 years old), and from 75 patients with 
OME, consisting of 56 children and 19 
adults, for the adherence test of F injluen- 
zae. For the S paeumoniae test, samples 
were collected from 49 normal- subjects, 
consisting of 33 children and 16 adults, and 
from 46 patients with OME, consisting of 31 
children and 15 adults. The epithelial cells 
of patients with OME wereobtained at myr- 
ingotomy or at insertion of the tvmpanos- 
tomy tube. Normal subjects were free from 
symptoms of ear, nasal, anc other respira- 
tory infectious diseases. The cells were 
scraped with a cotton-tipped wooden swab 
from the nasopharynx as. high up as possi- 
ble behind the soft palate. The swabs were 
vigorously stirred in pkosphate-buffered 
saline to dislodge the celis. The cells were 
washed with phosphate-buffered saline by 
centrifugation at 500g for 10 minutes to rid 
them of unattached bacteria. The suspen- 
sion was then adjusted. to contain 2 X 10* 
cells per milliliter. 
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Fig 1.— Haemophilus influenzae (left) and Streptococcus pneumoniae (right) attached to nasopharyngeal 
epithelial cells (original magnification X400). Indirect fluorescent antibody method was used to stain the 
bacteria. 


Adherence Assay 


One milliliter each of epithelial cells and 
bacterial suspension were mixed and incu- 
bated for 60 minutes at 37°C in a reciprocal 
shaking water bath. The control was incu- 
bated with sterile phosphate-buffered sa- 
line instead of bacteria. After incubation, 
the epithelial cells were washed free of un- 
attached bacteria in a 12-um polycarbonate 
membrane filter (Nuclepore, Pleasanton, 
Calif) with 50 mL of phosphate-buffered 
saline. Direct smears were prepared on 
glass slides, which were fixed with ethyl al- 
cohol and stained by an indirect fluorescent 
antibody method. Anti-H influenzae and 
anti-S pneumoniae serum were prepared 
by immunization of rabbits with formalin- 
killed bacteria. Fluorescent-labeled anti- 
rabbit IgG was purchased (ICN, Costa 
Mesa, Calif). The mean number of bacteria 
adhering to the epithelial cell was deter- 
mined by averaging the number of fluores- 
cent bacteria on 20 epithelial cells at X400 
magnification (Fig 1). The difference be- 
tween the mean number of adherent bacte- 
ria of the sample mixed with bacteria and 
that of the control was calculated. Student's 
t test was used to determine the statistical 
significance of the data. 


Nasopharyngeal Secretions 


Specimens of nasopharyngeal secretions 
were obtained by aspiration through the 
nose at the same time that the nasopha- 
ryngeal epithelial cells were collected. The 
specimens were stored at —80°C. Samples 
were thawed and diluted five times with 
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phosphate-buffered saline at use. After cen- 
trifugation at 30000g for 20 minutes, the 
supernatants were collected. 


Secretory IgA in 
Nasopharyngeal Secretions 


Secretory IgA antibody activity against 
H influenzae or S pneumoniae was deter- 
mined by enzyme-linked immunosorbent 
assay, reported by Yamaguchi et al,’ by us- 
ing formalin-treated whole bacteria cells as 
solid-phase antigens. One hundred microli- 
ters of formalin-treated bacterial suspen- 
sion (10° organisms per milliliter) in 0.1 
mol/L carbonate buffer (pH, 9.6) was dis- 
pensed in each well of a polystyrene micro- 
titer plate (Dynateck, Chantilly, Va), and 
adsorbed overnight at 4°C. The antigen- 
coated microplate was washed three times 
with phosphate-buffered saline containing 
0.05% Tween 20, and incubated with 200 ul 
of carbonate buffer containing 5% fetal calf 
serum for 2 hours at 37°C. After washing 
three times, nasopharyngeal secretion sam- 
ples were applied. The plates were incu- 
bated for 1 hour at 37°C, and washed again 
three times. Horseradish peroxidase-con- 
jugated rabbit anti-human secretory com- 
ponent (Dako, Carpinteria, Calif) and goat 
anti-human IgA (Tago, Burlingame, Calif) 
were added and incubated for 1 hour at 
37°C. After washing three times, citric 
acid-phosphate buffer (pH, 5.0) containing 
0.15 mg/mL of o-phenyrenediamine was 
put into the wells. The color was allowed to 
develop at room temperature and the reac- 
tion was stopped with 2.5 mol/L sulfuric 
acid. Absorbance was measured by spectro- 
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photometry at 492 nm. The samples were 
considered positive if their absorbance val- 
ues were higher than those of the control 
wells. 


RESULTS 


Both strains of H influenzae and S 
pneumoniae had higher affinity to na- 
sopharyngeal epithelial cells taken 
from children than to those taken from 
adults (Fig 2). There was a significant 
difference in the adherence of H influ- 
enzae between control children and 
control adults (P < .005), and between 
children with OME and adults with 
OME (P < .005). A significant differ- 
ence between children and adults was 
also found in the adherence of S pneu- 
moniae in normal subjects with 
P < .01 and in patients with-'OME with 
P « .01. In children, the adaerence of 
both bacteria was significantly higher 
in patients with OME than in control 
patients (H influenzae, P < .05; S 
pneumoniae, P < .01). Although the 
adherence of both bacteria was a little 
higher in adults with OME than in 
normal adults, there was no signifi- 
cant difference. 

Secretory IgA antibody activity 
against H influenzae was detected in 
18 specimens (46% ) of 39 patients with 
OME, and in 7 specimens (47% ) of 15 
normal subjects. The antibody against 
S pneumoniae was detected in 12 spec- 
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cavities influences the colonization 
pattern in normal flora and determines 
streptococcal virulence.’ In the present 
study, H influenzae and S pneumoniae 
had higher affinity to nasopharyngeal 
epithelial cells of children than to 
those of adults. The adherence was 
higher in children with OME than in 
control children. The results seem to 
reflect the clinical aspects of those 
bacteria in the nasopharynx. Haemo- 
philus influenzae and S pneumoniae 
are more frequently isolated from the 
nasopharynx of children than from the 
nasopharynx of adults? Nasopharyn- 
geal colonization of pneumococci is in- 
creased in young children suffering 
from OME.’ These findings indicate 
that bacterial adherence plays an im- 
portant role in nasopharyngeal coloni- 
zation of those bacteria. _ 

It has been observed that epithelial 
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cells from diseased subjects have an 
increased susceptibility to bacterial 
adherence. Andersson et al" demon- 
strated the increased biading of pneu- 
mococcal strains to oropaaryngeal epi- 
thelial cells taken from patients with 
frequent attacks of otitis media. The 
adherence of S pyogenes to nasal mu- 
cosal cells from patients with chronic 
sinusitis 1s significantly. greater than 
to those from normal subjects.’ 7 In the 
present study, there was a significant 
difference between children with OME 
and normal children in the adherence 
of H influenzae and S pneumoniae. 
Adherence eapacity is related to sur- 
face properties of both bacteria and 
epithelial cells. Sireptoceceus pneumo- 
niae strains obtained ‘rom patients 
with frequent otitis media have higher 
adherence ability than septicemia or 
meningitis strains." No patypable H in- 
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Fig 3. —Antibody activity of secretory IgA in nasopharyngeal secretions and bacterial adherence. 
Adherence was significantly decreased in the group having antibody activity against bacteria 
(Haemophilus influenzae, P < .05; Streptococcus pneumoniae, P < .01). SigA indicates secretory 


IgA. 


Jiuenzae has a higher adherence abil- 
^ ity than H influenzae type b." How- 
ever, these investigations about bacte- 
rial properties do not explain the 
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increase of adherence in diseased epi- 
thelial cells. Greater affinity of bacte- 
ria to epithelial cells of infection-prone 
patients may be due to certain changes 
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in surface properties of epithelial cells. 

Williams and Gibbons? found that 
secretory IgA isolated from parotid 
gland fluid reduces the adherence of 
Streptococcus strains. The adherence 
of Escherichia coli to human urinary 
tract epithelial cells was decreased by 
secretory IgA in urine.* These findings 
indicate that secretory IgA in external 
secretions inhibits bacterial adher- 
ence. In the present study, the adher- 
ence of H influenzae and S pneumo- 
niae was significantly smaller in the 
group having secretory IgA antibody 
activity than in the grou» having no 
activity. The same finding was ob- 
served in the adherence of S pyogenes 
to nasal mucosal cells.’ The results do 
not indicate the direct function of 
secretory IgA. However, it can be spec- 
ulated that secretory IgA in nasopha- 
ryngeal secretions is related to the re- 
duced adherence of H influenzae and S 
pneumoniae to nasopharyngeal epi- 
thelial cells, although the mechanism 
is unknown. 

In conclusion, the results of the 
present study show that the adherence 
of H influenzae and S pneumoniae to 
nasopharyngeal epithelial cells was 
greater in children than in adults. The 
adherence was significantiy higher in 
children with OME than in control 
children. The findings suggest that 
bacterial adherence to the nasophar- 
ynx plays an important role in the 
pathogenesis of OME in children, and 
that secretory IgA in nascpharyngeal 
secretions may be relatec to the de- 
crease of bacterial adherence. 
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€ Tissue expansior is indicated in the 
reconstruction of various defects of the 
head and neck in instances where there is 
inadequate adjacent tissue to allow either 
primary closure of the defect or repair with 
a local flap. H may also be indicated in in- 
stances where repair of a defect by an al- 
ternative method suchas a focal, regional, 
or distant flap will result in an unaccept- 
able donor or recipierit site deformity. Al- 
though issue expansion is simplistic in 
concept. it does require judgment and in- 
depth preoperative planning to ensure op- 
timal results. The comalication rate is high 
for tissue expansion ir the head and neck, 
particularly in the cheek and neck area. 
Despite the frequencyof complications, in 
the vast majority of cases the intended re- 
construction is successful. 

(Arch Otolaryngol Head Neck Surg. 
1990;115:1147-1153X 


t is amazing to realize that for thou- 
sands of years, skin expansion has 


been occurring. Beeause it is such a 


naturakevent, it was overlooked by the 
medica! profession. The simplest ex- 


. ample is the expansion of the abdom- 
^. inal wall of. a pregnant woman in 





response to a : growing aterus. Like- 
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?xpansion of the Head and Neck 


Indieations, Technique, and Complications 


wise, during pregnancy, the breasts 
increase their volume three or four 
times normal while the overlying skin 
accommodates this expansion, main- 
taining normal appendages and thick- 
ness. 

Tissue expansion has been used for 
centuries by various cultures to en- 
hance their concept of beautification. 
African women of certain tribes place 
large plates in the lower lip to greatly 
enlarge this structure. Women in 
Burma place rings around the neck to 
enhance linear growth. 

Tissue expansion for medical pur- 
poses was first reported in 1905 by 
Codvilla, who attempted to lengthen 
the femur.’ Magnuson in 1908 noted no 
functional damage after attempts to 
experimentally lengthen bones and 
soft tissue of the leg.’ In 1921 Putti also 
reported on efforts to lengthen the leg.’ 
Neuman’ was the first to expand skin 
using an inflatable balloon. The ex- 
pander was buried beneath the skin 
above the ear. Gradual inflation al- 
lowed sufficient expansion of the skin 
of the side of the head to allow cover- 
age of a cartilage graft used to recon- 
struct a subtotally avulsed auricle.’ 

The success of Neuman? apparently 
had no impact on the medical commu- 
nity because it was not until 19 years 
later that another study concerning 
this technique surfaced when Rad- 
ovan? successfully expanded an arm 
flap using a temporary tissue ex- 
pander. The flap was used to resurface 
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an adjacent defect of thearm following 
removal of a lesion.’ In 1982 Radovan’ 
reported his experiemce with 68 
patients in whom he performed breast 
reconstruction after mastectomy us- 
ing a temporary tissue expander. At 
the time of his article, the late William 
Grabb commended Radovan for his 
innovativeness and precicted that tis- 
sue expansion would have a major 
impact on reconstructive surgery. 
Grabb's prediction has come true. Tis- 
sue expansion has opened a whole new 
frontier in reconstructive surgery and 
is now part of the surgical armamen- 
tarium of most plastic and reconstruc- 
tive surgeons. 

Since Radovan’s early attempts, a 
number of scientific articles have been 
presented describing tissue expansion 
techniques for reconstruction of a 
variety of bodily deformities. Tissue 
expansion is particularly suited for 
reconstruction of the head and neck 
because this region of the body has 
such a wide variety of distinctive types 
of skin, each distinguished by specific 
color, texture, subcutaneous fat, hair- 
bearing qualities, and innervation. In 
instances where local tissue of similar 
quality is insufficient tc reconstruct a 
cutaneous defect of the head and neck, 
tissue expansion provides a valuable 
reconstructive option, because it en- 
ables the surgeon to expand: similar 
tissue. 

The relatively recent: advent of tis- 
sue expansion for medical purposes 
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precludes the availability of extensive 
knowledge concerning the physiologic 
and histologic changes that occur dur- 
ing prolonged controlled expansion of 


. the skin. It ean be concluded, however, 


-that flaps harvested from skin previ- 
-ously expanded have an improved sur- 
vival rate compared with similar flaps 
. developed in nonexpanded skin. In- 

creased vascularity to either the skin, 
the capsule that forms around the ex- 
pander, or both, probably in some way 
accounts for the improved survival. It 
can also be concluded that controlled 
expansion of skin results in the cre- 
ation of additional new skin at the ex- 
pense of thinning of the dermis and 
subcutaneous tissues. This thinning is 
associated with an overall decrease in 
tensile strength of the expanded skin. 
The increase in surface area gained 
from skin expansion probably varies 
according to the type of skin expanded 
and the underlying tissues that serve 
as a foundation for the expander. Dis- 
continuation of the expansion appar- 
ently results in a “normalization” of 
the skin with the thickness of the der- 
mis and subcutaneous tissue slowly 
returning to that of preexpanded tis- 
sue.* 


INDICATIONS 


Tissue expansion is indicated in the 
reconstruction of various defects of the 
head and neck in instances where there 
is inadequate adjacent tissue to allow 
either primary closure of the defect or 
repair with a local flap (Figs 1 and 2). 
Its use may also be indicated for re- 


^ eonstruction of a defect that can be re- 


.. paired by a local, regional, or distant 
flap, but at the cost of significant donor 
or recipient site deformity. Tissue ex- 
 pansion offers the advantage of in- 
creasing locally available tissue with 
preservation of sensation and adnexal 
structures. Thus, the missing skin of 
the defect can be replaced with skin of 
identical color, thickness, and append- 
ages (hair growth). This is unlike any 
other form of reconstruction because 
often there is no need for a secondary 
defect unless creation of a flap is nec- 
= essary. Expanded skin can simply be 
-advanced into the defect for primary 
- closure. In instances requiring the use 
-of a flap, the secondary defect can be 
easily closed because of the additional 


skin created by the expansion process, 
thus expansion obviates sacrificing 
cosmesis of one area to improve that of 
another. 

The use of skin expansion to close 
large defects of the head and neck 
usually obviates the need for multiple 
flaps or grafting procedures, thus re- 
ducing overall cost of reconstruction. 
Tissue expansion is tolerated well by 
most patients, can be performed in an 
outpatient setting, and can be accom- 
plished prior to the ablative or recon- 
structive procedure so that additional 
tissue will be available at the time of 
excision and reconstruction. Tissue ex- 
panders can be placed in almost any 
area of the body. Functional disability 
imposed by the transfer of muscles 
such as the pectoralis major or latissi- 
mus dorsi in the form of musculocuta- 
neous flaps for the purpose of recon- 
structing defects of the head and neck 
are not incurred with skin expansion. 

Flaps harvested from expanded skin 
have increased vascularity, thus flaps 
that would fail as simple primary pro- 
cedures can be harvested from ex- 
panded skin with relative impunity, 
significantly improving the surgeons 
flexibility during reconstructive proce- 
dures. This flexibility is enhanced by 
the fact that expansion can be re- 
peated. That is, the tissue can be reex- 
panded a second or third time if neces- 
sary to achieve the final goals in re- 
construction. 

The major disadvantage of tissue 
expansion in reconstruction of the 
head and neck is that it involves two 
surgical procedures; one to implant the 
expander and the other to remove the 
expander and perform the reconstruc- 
tion. Fortunately, implanting the ex- 
pander can be accomplished as an out- 
patient procedure with the use of local 
anesthesia. 

Tissue expansion is labor intensive 
in that frequent visits to the office are 
necessary for inflation of the implant. 
This is obviated in some circumstances 
by training paramedical personnel in 
the patient’s community or a patient’s 
family member to carry out the actual 
inflation process. 

Another major disadvantage of tis- 
sue expansion in the head and neck re- 
gion is the temporary visible defor- 
mity that results from expansion, par- 


1148 Arch Otolaryngol Head Neck Surg— Vol 116, October 1990 





ticularly toward the enc of the ex- 
pansion process. This may preclude its 
use in certain situations where the pa- 
tient must continue to werk in a posi- 
tion that requires interacting with the 
public. Scalp expansion can be camou- 
flaged by wearing a large Xat and neck 
expansion can be concealed in part by 
a turtleneck sweater; however, expan- 
sion of the forehead and cheek areas 
cannot be easily hidden. it is impor- 
tant to ensure that the patient is prop- 
erly informed concerning the signifi- 
cant, but temporary deformity that 
occurs in the area of expznsion. 


EXPANDERS 


Tissue expanders are Silastic bal- 
loons with self-sealing vales or reser- 
voirs that are completely implanted 
beneath the skin. They areavailable in 
many different sizes and shapes such 
as round, rectangular, ard elliptical. 
Expanders also are available in vari- 
ous volumes ranging froma few cubic 
centimeters to several thcasand eubie 
centimeters. There are twe basic types 
of expanders: one in whica the injec- 
tion port that receives the needle dur- 
ing inflation is attached by a stem of 
varying lengths to the expander (Fig 
3). The second type is one m which the 
expander and injection port are a sin- 
gle unit. The latter has been used in 
breast reconstruction, bst has the 
great disadvantage of possible inad- 
vertent perforation of the balloon dur- 
ing attempted placement c? the needle 
into the injection port daring infla- 
tion. Experimental design continues in 
anticipation of overcoming this inher- 
ent problem.' The advan:age of the 
former type of expander is decreased 
risk of perforating the expander, since 
the injection port is removed from the 
balloon. This type of expander also 
permits placement of the injection 
port at a site far removed from the de- 
fect or area of expansion or to even 
place it externally. 

A third type of tissue expander re- 
mains experimental. This ss a self-in- 
flating expander consisting of a semi- 
permeable membrane “she!” that en- 
velopes a substance, such as sodium 
chloride, which is present m adequate 
concentrations to create an osmotic 
gradient across the wall of the ex- 
pander.’ The interior of the expander 
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Fig 1.— Top left and censer, Extensive defect of right nose and cheek with loss of anterior medial maxilla. Defect is too large to reconstruct with stan- 
dard midline forehead flap anc still achieve primary closure of forehead. Top right and center left, Delayed reconstruction was achieved by use of 
an expanded midline forehead flap measuring 6.0 cm wide. Center middle and right, Previous skin graft covering the medial cheek provided internal 
lining for reconstructed ela. A split-thickness skin graft placed on the deep surface of forehead flap provided internal lining for reconstructed lateral 
nose. Expanded tissue was ample to repair nose as well as cheek. Bottom left to right, One year following reconstruction. The expanded forehead 
flap allowed primary closure of donor site and sufficient tissue to reconstruct entire nasal ala, vestibule, and medial cheek. 
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Fig 2.— Left, Extensive defect of nose and central lower forehead. Reconstruction with a stan- 
dard midline forehead flap is not possible because of loss of supratrochlear vessels. Expanded 
lateral forehead skin provided tissue for reconstruction and allowed primary closure of donor site. 
Note dilated subcutaneous veins in expanded skin. This is an expected finding toward maximum 
skin expansion. Right, Expansion complicated by progressive thinning of the dermis and subse- 


quent exposure of expander (arrow). 





Fig 3.—A 250-mL rectangular tissue expander. Injection port is connected to Silastic balloon by 


stem. 


is hypertonic relative to extracellular 
water, causing a net influx of water 
into the expander.? 

Regardless of the type of expander 
selected, it must be of sufficient size to 
provide the required expansive forces 
necessary to achieve the desired tissue 
augmentation. One method of select- 
ing the appropriate expander is based 
on the size of the base of the expander. 
Van Rappard et al studied surface 
area increases of a number of expand- 
ers of different size and shape and ob- 
served a clear difference. The authors 


recommended that in the clinical situ- 
ation, the appropriate size expander 
would be one in which the surface area 
of the expander base is 2.5 times as 
large the defect to be closed when us- 
ing rectangular or crescentric expand- 
ers. In the case of round expanders, 
this correction factor of 2.5 holds true 
for the diameter of the expander base 
rather than the area of the base. 
Another method of selecting an ex- 
pander is based on the circumference 
of the inflatable balloon portion of the 
expander. The expander must be of 
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Head and Neck Tissue Expansion 
Complications 


Expander exposure 
Dehiscence of wound 
Erosion of expander through skin 
Erosion of injection port through skin 
Expander failure 
Perforation of balloon by needle 
Leakage of stem connector or injection 
port 
Infection 
Hematoma and seroma 
Bone resorption 
Intractable pain 


sufficient volume so that the apical 
cireumference of the dome of skin 
overlying the fully inflated expander is 
two to three times the width of the 
defect." In general, this will allow cov- 
erage by the expanded skin of both the 
donor site and the defect. 

There is a considerable margin of 
safety in selecting the proper volume, 
since expanders can be overinflated at 
least 15 times the vendors' stated max- 
imum volume.” A disadvantage of 
overinflation, however, is increased 
leakage from the dome of the injection 
port. Nordstrom et al? found that the 
average pressure necessary for leak- 
age from the injection port of an ex- 
pander was 32 mm Hg, with a range of 
8 to 110 mm Hg. Thus, overinflation 
will predispose to leakage and may ex- 
plain partial disappearance of saline 
injected into some tissue expanders. 
These researchers also noted that 
when patients were lying on their ex- 
panders, which had been placed be- 
neath the skin of the head and neck, 
intraluminal pressures increase up to 
75 mm Hg in their expanders, thus 
subjecting the patient to a higher risk 
of expander leakage. To circumvent 
the potential problem of leakage, it is 
prudent to select the largest expander 
that can reasonably be inserted be- 
neath the region of expansion or to 
consider the concomitant use of two or 
more expanders placed in strategic lo- 
cations. For most defects of the face, 
neck, and scalp, we have found a 250- 
mL rectangular-shaped expander to be 
most helpful. 


TECHNIQUE 


Tissue expansion is an extraordinar- 
ily simple technique. It allows the sur- 
geon to undertake reconstructive pro- 
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cedures that would : 3ave been impossi- 
ble to treat. in the past. The appli- 
of expansion is only beginning 
preciated aris limited only by 
ima gination of the surgeon. For 
head and neck region, it has appli- 
| eation in cranial facial surgery and in 
n reconstruction of a multitude of de- 
fects of the face, scalp, and neck. 
Altheugh tissue =xpansion is sim- 
plistie in concept, itwloes require judg- 
ment.and in-depth sreoperative plan- 
ning by. the surgeon to ensure optimal 
results. An accurate analysis of the 
reconstructive requirements is neces- 
gary with respect to expected size of 

















defect and the method af reconstruc- 


tion. The surgeon mast determine pre- 
operatively if recoastruction can be 
achieved by simple advancement of 
expanded skin or whether some type of 
pivotal flap will be wecessary. This de- 
cision will then dictate the location of 
incisions for implancing the expander. 
In general, expanders should be lo- 
catedin positions that take advantage 
of simple advancement or transposi- 
tion flags; however areas of scarring, 
atrophy, or previously irradiated skin 
should be avoided. 

Incistons for plaeemenmt of the ex- 
pander are usually made at the junc- 
tion of normal tissue and tissue to be 
replaeed. An exceptizn to this rule is at 
junctions of normal skin and skin 
grafts. Ineisions sheuld be avoided in 
such junctional zones because of the 
high risk of dehiscemce of the incision 
during expansion. I3 such situations, 
incisiors for implastatien should be 
located :n skin of normal thickness far 
removed from the sain graft. Distant 
incisions allosv for more rapid skin ex- 
pansier without the expander placing 
excessive forces on the incision. De- 
tailed panning of prsposed incisions is 
important so that the possibility of fu- 
ture flaps or other sergieal procedures 
are not. vompromisec or reconstructive 
alternatives limited. Consideration 
should be given to the use of multiple 
expanders around tbe defect because 
it edad for moze rapid develop- 
ment of sufficient tissue for recon- 

ee and at the same time min- 
imizes the visible deformity created 
during expansion." Before implant- 
ing the expander, prophylaetic anti- 
bioties zre administered, and the op- 




















erative site is meticulously scrubbed 
with a bacterial static soap. Preoper- 
atively, we soak the expander in an 
antibiotic solution consisting of 500 
mL of saline containing 80 mg of 
gentamicin. This solution is subse- 
quently used to irrigate the subcuta- 
neous pocket created to receive the 
implant before wound closure. 
Tissue expanders used in the head 
and neck are implanted under local 
anesthesia following ringed block us- 
ing 1% lidocaine and epinephrine 
(1:100 000). In the case of the scalp or 
forehead, a recipient pocket is created 
between the periosteum and the galea 
or deep fascia of the frontalis muscle, 
respectively. In the neck, a pocket is 
developed beneath the platysmal mus- 
cle. The pocket should be of sufficient 
size to allow the base of the expander 
to lie flat without folding or distortion. 
The injection port should be placed 
through the same incision as that of 
the expander, but situated in a sepa- 
rate pocket approximately 6 cm away 
from the balloon. Anchoring sutures to 
prevent migration of the expander are 
not necessary if the expander is placed 
beneath the scalp or forehead skin. 
Anchoring sutures are recommended to 
prevent migration of expanders placed 
beneath the skin of the cheek or neck 
due to gravitational forces. Meticulous 
hemostasis must be achieved, since 
drains are not used. The expander is 
partially expanded (approximately 50 
mL for 250 mL expander) with saline 
before wound closure to concomitantly 
obliterate dead space and assist with 
hemostasis. The incision is closed by 
layers using permanent suture for ap- 
proximation of both the subcutaneous 
as well as the cutaneous tissues. 
Inflation begins 2 weeks after im- 
plantation of the expander. Saline is 
infused by percutaneous puncture of 
the injection port with a 23-gauge 
scalp needle attached to a 50-mL vol- 
ume syringe after preparing the injec- 
tion site with an alcohol swab. Some 
children may require anesthetizing 
the skin overlying the injection port 
before inflation. The same result can be 
achieved by using a freezing spray or 
holding an ice cube to the skin overly- 
ing the injection port for 5 minutes." 
The volume of injection depends on the 
tensile strength and tension of the skin 
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overlying the expander and the 
amount of patient discomfort. If not 
precluded by discomfert, the tissue 
should be expanded until slight 
blanching is observed in the skin over- 
lying the expander. Saline should then 
be withdrawn until the blanching dis- 
appears. Usually 25 to 50 mL of saline 
can be injected into a 250-mL volume 
expander on a weekly interval. Tight- 
ness or pain usually is the limiting 
factor in preventing further expan- 
sion. This discomfort resolves within 
24 to 48 hours, and the patient remains 
comfortable until the next inflation. 
Inflation is usually eonducted as fre- 
quently as once or twice a week. More 
rapid expansion may be possible, but is 
associated with a greater risk of ex- 
pander extrusion." 

The volume of injected saline is re- 
corded. Measuremen: of the expanded 
skin is also noted. I? weekly visits to 
the office for inflation are not possible, 
the patient or a family member of the 
patient can be taught the inflation 
technique. In-home expansion is facil- 
itated by a written list ef instructions 
and by marking the injection site with 
indelible ink or a suture. A small 
amount of methylene blae dye may be 
initially injected into she expander. 
The person performing the inflation 
may subsequently aspirate a small 
quantity of saline frem the port, prior 
to injection. If a blue solution is re- 
turned, then proper placement of the 
needle has been achieved. 

As expansion proceecs, the dermis 
becomes thinner and a capsule forms 
around the expander. This often re- 
sults in a reversible blue or red discol- 
oration of the expanded skin. Dilated 
subcutaneous veins are frequently ob- 
served, but this is not an indication of 
cyanosis or infection (Fig 2). Expan- 
sion continues until the circumference 
of the dome of the expanded skin mea- 
sures two or three times the width of 
the proposed defect. This usually takes 
6 to 8 weeks for the skin of the forehead 
and neck and up to 12 weeks for the 
scalp. 

The second surgical stage ET 
removal of the expander and proceed- 
ing with reconstruction. We perform 
acute inflation (booster inflation) of 
the expander immediately before re- 
moval. This may achieve additional 
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tissue expansion. The expander is de- 
flated and removed either through the 
original incision used for implanting 
the device or through one of the inci- 
sions used to create a flap. Usually a 
broad-base pivotal or advancement 
flap is designed and incised, depending 
on the size and shape of the defect to be 
reconstructed. The capsule surround- 
ing the expander provides an excellent 
blood supply to the flap, and therefore 
is usually not disturbed unless thin- 
ning of the flap is necessary to achieve 
optimal cosmetic results. A suction 
drain tube is employed at the donor 
site. Wound closure and postoperative 
care are similar to that used for stan- 
. dard flap surgery. 


COMPLICATIONS 


Complications of tissue expansion 
are high, but most are minor. Nearly 
all complications incurred can be man- 
aged without long-term sequelae. The 
complication rate is highest for tissue 
expansion in the head and neck" and is 
lowest for breast reconstruetion. Ar- 
genta et al’ observed an absence of 
complications in breast expansion and 
a rate of 23% in other areas of the 
body." Manders and colleagues? 
studied 35 patients undergoing a total 
of 41 expansions for a wide spectrum of 
reconstructive needs. Forty percent of 
the patients had a major or minor 
complication. Major complications, de- 
fined as those that required specific 
treatment and consequent alteration 
of treatment plan, affected 25% of 
their patients.* Antonyshyn et al^ 
noted a 48% complication rate in 29 
patients undergoing 33 tissue expan- 
sions in the head and neck area. De- 
spite this high incidence of complica- 
tions, sufficient tissue was generated to 
successfully complete the planned re- 
construction in 70% of patients. 

Complications of tissue expansion in 
the head and neck appear to be highest 
for expansion of the cheek and neck 
(69%) and forehead (50%). Expan- 
sion of the scalp has the least risk of 

complications (17976). The Table 
lists the major complications of tissue 
expansion observed in the head and 
. neck. Erosion of overlying tissue re- 
sulting in exposure of the implant 
constitutes the most commonly ob- 
served major complication, occurring 


















in 30% of cases. There are two main 
causes for this phenomenon. The first 
is incisional dehiscence that can occur 
as a result of placing the incision too 
close to the area of expansion. Also, if 
permanent sutures are not used to 
close the deeper layers of the incision, 
the expansive forces during inflation of 
the expander are sufficient to disrupt 
the incision even several weeks after 
implantation. A second cause for ex- 
posure of the expander is progressive 
thinning of the dermis and subsequent 
dissipation of the overlying skin and 
capsule (Fig 2). This occurs more fre- 
quently when there is inadequate tis- 
sue coverage of the expander when 
initially implanted, or when expansion 
of previously irradiated skin is 
attempted. ^ A persistent fold in the 
silicone balloon of the expander that 
persists in spite of progressive infla- 
tion may also precipitate exposure. 
These folds can be brought into sharp 
relief beneath the skin and occasion- 
ally produce a diserete area of in- 
creased pressure on the overlying skin. 
Massage has not been useful in elimi- 
nating folds, nor has deflation and re- 
inflation of the expander. The best op- 
tion in such cases appears to be em- 
ploying a slower rate of expansion 
than would normally be necessary. 
Although an exposed expander may 
be left in position for a limited time 
while expansion continues,’ the au- 
thor recommends removal and imme- 
diately proceeding with reconstruction 
if sufficient tissue is available. In in- 
stances where marked thinning of the 
overlying skin has occurred with im- 
pending exposure, we also recommend 
proceeding with surgery. Depending 
on the circumstances, a second expan- 
sion may be attempted after using the 
available expanded soft tissue over the 
deflated expander. Fortunately, expo- 
sure of the expander usually does not 
oceur until the expander is near max- 
imal volumes of inflation. Thus, expo- 
sure does not usually forecast a failure 
in the ultimate goal of reconstruction. 
Mechanical failure of the expander 
is rare and is usually the result of phy- 
sician error. The most common error is 
in faulty assembly of the connection 
device that joins the stem of the injec- 
tion port with that of the silicone bal- 
loon. Most expanders are now avail- 
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able as a single unit, ie, balloon, con- 
nection tube, and injection port. 
Although the surgeon has the choice of 
shortening the connecting tube by cut- 
ting it and reconnecting the ends with 
use of a connector, it is probably pru- 
dent not to do so unless it is necessary. 
The other iatrogenic complication re- 
sulting in failure of the system is leak- 
age, which may result from inadvert- 
ent puneture of the balloon or the con- 
necting tube during implantation of 
the expander or subsequent inflation. 
Care must be taken not to puncture the 
device when suturing the incision dur- 
ing implantation. 

Infection of an implanted tissue ex- 
pander is rare," especially in the area 
of the head and neck because of the 
excellent blood supply this region of 
the body enjoys. The use of prophylac- 
tic antibioties administered in the 
perioperative period is recommended. 
Infection is heralded by erythema, 
pain, and possibly fever. When infec- 
tion is not severe, successful salvage 
with antibiotics and drainage may be 
possible.:*?*?' Tt is our opinion however, 
that once the pocket containing the 
expander becomes infected, removal of 
the device and draining or packing the 
pocket is required. 

Hematomas and seromas may ocea- 
ssionally occur in the immediate post- 
operative period or may be-delayed for 
several weeks." There is a greater 
risk of these complications in expand- 
ing tissue in the vicinity of hemangio- 
mas. In these cases, postoperative 
drainage at the time of expander im- 
plantation is necessary. In all other 
cases, meticulous hemostasis at the 
time of implantation and partial in- 
flation of the expander to "compress" 
the area of dissection appears to re- 
duce the risk of hematomas and sero- 
mas. Should they occur in spite of these 
precautions, treatment consists of ju- 
dicial serial aspirations. 

Bone resorption during scalp and 
forehead skin expansion has been ob- 
served on occasion.'?? This usually oc- 
curs with prolonged expansion using 
large-volume (400 mL or greater) ex- 
panders. Bone resorption observed 
with expansion consists of thinning of 
the outer table of the calvarium. Thus, 
expansion of the scalp in pediatric pa- 
tients is not recommended until elo- 


Tissue Expansion — Baker & Swanson 













el les is complete. 2 Only onecase 
rud erosion of the skull 








p T ithise case, he patient was 
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P | i proloáged. course, infection in 
and around the tissue expander, and 
the burn injury itself may have acted 
synergistically with the increased 
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pressure of expansion to predispose 
the skull erosion. 

Intractable pain preventing further 
expansion is a rare complication and 
occurs primarily with forehead 
expansion. This probably results 
from compression of the supraorbital 
and supratrochlear nerves that richly 
supply the forehead skin. 

Despite the frequency of complica- 
tions associated with tissue expansion, 


in the vast majority of cases the in- 
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Augmentation Mentoplasty 


Using Mersilene Mesh 


E. Gaylon MeCollough, MD; David B. Hom, MD; Mark T. Weigel, MD; Jack R. Anderson, MD 


è Many different materials are available 

for augmentation mentoplasty. However, 

the optimal implant material for chin im- 

plantation has yet to be found. During the 

past several years, a number of experi- 

enced surgeons have turned to the use of 

Mersilene mesh. Mersilene mesh is a non- 

absorbable Dacron polyester fiber that 

can be conformed easily into layers to 

achieve tailored dimensions and shape. At 

the McCollough Plastic Surgery Clinic PA, 

Birmingham, Ala, 277 patients over a 10- 

year period underwent chin augmentation 

with Mersilene mesh implants. The mate- 

rial provides excellent tensile strength, 

durability, and surgical adaptability. The 

overall complication rate was 3.2% (nine 

ds patients); infection rate, 2.5% (seven pa- 

tients); and removal secondary to infec- 

-; tion, 1.7% (five patients). Based on this 

10-year experience, Mersilene mesh re- 

mains our material of choice for chin aug- 

mentation. 

(Arch Otolaryngol Head Neck Surg. 

1990; 116:1154-1158) 
















facial profile is considered aes- 
4 X thetically “balanced” in the 
Western Hemisphere when the chin 
approximates a vertical line dropped 
from the lower lip while the patient’s 
head i is in the Frankfort position. Al- 
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teration of the chin can greatly en- 
hance this facial balance, especially 
among patients seeking rhinoplasty. 
Approximately 20% of patients re- 
questing a rhinoplasty can also benefit 
from augmentation mentoplasty.' 
Most who require chin augmentation 
have an underdeveloped mandibular 
symphysis (microgenia) with normal 
occlusion (angle, class 1). As long as no 
major malocclusion exists, chin aug- 
mentation can be sufficiently per- 
formed by implant insertion or by 
sliding osteotomy. 

Many different materials have been 
used in the past for augmentation, 
such as ivory, gold, silver, and paraf- 
fin. These materials often caused tis- 
sue reactions that led to unfavorable 
results; therefore, many surgeons 
opted to use autografts? However, 
during the past 15 years, allograph 
materials have become more popular 
than autograph materials because of 
their ready availability, ease of tailor- 
ing, lack of donor site morbidity, lower 
rate of resorption, and relative post- 
operative tissue tolerance. Presently, 
materials such as acrylics and sili- 
cones, as well as Silastic, polyamide 
mesh, and Teflon, are commercially 
available (Table 1). 

The optimal implant material for 
chin augmentation has not yet been 
found. Whenever foreign bodies are 
inserted into human tissues, some 
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problems can be anticipated. The sur- 
geon's responsibility is tc select an 
implant with high host aeceptability 
that produces a good aesthetic result. 
Hard implants, such as aerylics, are 
dense and can be difficult to shape, 
which prevents them from fully con- 
forming to the underlying bony struc- 
ture. Silicone rubber implants are 
easier to sculpt and shape than the 
acrylics, but these can easily slip out of 
position. Also, silicone rabber im- 
plants have been reported to have a 
higher infection and extrusion rate 
than the acrylics.’ One of the major 
shortcomings of Teflon and silieone 
sponge implants has been their con- 
tinued shrinkage, producing asymme- 
try and change in the prefile of the 
chin. Recently, polyamide mesh has 
been reported to undergo hydrolytic 
degradation with a gradua? loss of its 
bulk each year.’ These faetors have 
fueled the search for better allograph 
materials for chin augmeniation. 












Table 1.—Allograph Matrial 
Available for Chin Augmertation 


| Material Trade Name 


Silastic 

Nylon 

Teflon (polytef) 

Polymethylmethacrylate 
(acrylics) 

Silicone (fluid, rubber, sponge, 
or gel) 

Dacron polyester fiber 






Supramid 
Proplast 













Mersilene 
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Fig 1.—Mersilene mesh implant after construction. 


During the past several years, a 
number of surgeons who have had ex- 
perience with these materials have 
turned to the use of Mersilene mesh.’ 
To date, no long-term studies using 
Mersilene mesh to increase chin pro- 
jection have been published, to our 
knowledge. This article will report the 
senior author's 10-year experience us- 
ing Mersilene mesh for this purpose. 
During that time, it has been the only 
material used for augmentation men- 
toplasty. 

Mersilene mesh is composed of non- 
absorbable Dacron polyester fibers 
that are woven into multifilament 
strands of polyethylene terephthalate. 
It can be easily layered and tailored to 
the desired size and shape. This mate- 
rial has excellent tensile strength, du- 
rability, and surgical adaptability. A 
major advantage is its porosity that 
allows. for tissue ingrowth, thereby 
preventing implant displacement. 
Within 3 to 6 months, the implant feels 
much like a bone graft. The 30 X 30-cm 
sheets can be cut to the desired width 
and foided to the necessary thickness 
to preduce various-sized implants. 
Mersilene implants are probably best 
sterilized in a gas autoclave. Other ad- 
vantages of using Mersilene are the 
follow:ng: it is inert (it does not elicit 
a profound inflammatory response), 
pliable (it easily conforms to the con- 
tour of the mandible and does not 
erode neighboring structures), and 
resilent (it maintains its structural 
integrity). No significant clinical ad- 
verse effects of Mersilene's component 
fibers have been reported in its com- 
mon use for fascia repair (package in- 
sert, Mersilene polyester fiber mesh, 
Ethicon Ine, Somerville, NJ). For 
chin augmentation, its construction 
can beindividually tailored to achieve 
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Fig 2.— Three Mersilene mesh implants secured in a staggered, lengthwise fashion. 


Fig 3.— Top, Preoperative profile and frontal view of patient. Bottom, Postoperative result 1 year 
after mentoplasty with Mersilene. This patient also underwent submental liposuction, rhytidecto- 
my, and chemical peel of the perioral region. 
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the appropriate configuration, because 
the mesh can be cut into any desirable 
shape or size without its unraveling or 
fraying (Fig 1). 


PATIENTS AND METHODS 
Methods 


Over a 10-year period (1978 to 1988), 277 
patients underwent chin augmentation at 
the McCollough Plastic Surgery Clinic PA, 
Birmingham, Ala, by the technique de- 
scribed below. Ninety-five percent of these 
procedures were performed on an outpa- 
tient basis in the clinic's operating room. 

For implant construction, a sheet of Mer- 
silene mesh is patterned and cut from a 
4.0 X 15-em template strip. The mesh is 
folded on itself to achieve a rectangular 
configuration measuring approximately 
4.0 X 1.5 cm. Three different thicknesses 
(thin, ie, No. 1; medium, ie, No. 2; and thick, 
ie, No. 3) can be fashioned by using one strip 
(28 layers), 11% strips (39 layers), and two 
strips (50 layers), respectively. Using a 4-0 
polyglycolic acid suture, the implant mate- 
rial is sewn in a running horizontal mat- 
tress fashion to prevent unfolding during 
preparation, sterilization, and implanta- 
tion. 

At surgery, the appropriate implant size 
is chosen, and the end edges are trimmed to 
create a tapered lateral border. Before in- 
sertion, the implant material is soaked in a 
gentamicin solution (4 mg/mL). Through- 
out the procedure, the mesh is not touched 
by the surgeon's hand. Instead, sterile 
curved hemostats are used to hold the im- 
plant and maneuver it into the recipient site 
(what we call the no-touch-technique). Im- 
plants may be inserted either through an 
intraoral approach or through an incision 
made in the submental skin crease. 


Intraoral Technique 


A 2.5-em horizontal incision is made 
through the inner aspect of the lower lip at 
least 1 cm above and parallel to the gingi- 
vo-labial sulcus. Sharp and blunt suprape- 
riosteal dissection is performed in the mid- 
line of the symphyseal area to avoid the 
nerves of the chin (second premolar area). 

To prepare the implant for placement, a 
3-0 chromic suture on a Keith needle is 
passed and tied through each end of the 
implant. The needle is then passed into the 
lateral end of the pocket through the skin. 

Immediately before final placement, the 
implant is again saturated with the gen- 
tamicin solution. Using our no-touch-tech- 
nique, the implant is carefully placed in the 
pocket with curved hemostats on each end, 
allowing the 3-0 chromic guide sutures to 
further position the implant. By close in- 
spection and palpation, proper implant po- 
sitioning is confirmed, and the guide su- 
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Fig 4. — Top, Preoperative profile and frontal view of patient. Bottom, Postoperative result 5 months 
after mentoplasty with Mersilene. This patient also underwent rhinoplasty. 


tures are trimmed under tension so that 
they retract below the skin's surface. Three 
buried interrupted 5-0 polyglycolic acid su- 
tures are placed deep in the soft tissue over 
the implant to close the pocket. The mucosa 
is then closed with 5-0 plain catgut suture 
in a running locking fashion. 


External Technique 


A horizontal 2-cm submental incision is 
made through the skin to the periosteal 
layer of the lower symphysis. The midline 
dissection is carried subperiosteally, creat- 
ing a pocket to the mental nerves medially. 
The remaining procedure is then performed 
in a similar manner as described in the 
subsection above. 

In both techniques, the implant should be 
positioned between the pogonion and men- 
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ton levels to achieve the most natural chin 
profile. For marked microgenia, three im- 
plants, which are sutured in a staggered 
lengthwise fashion with a 4-0 polyglycolic 
acid suture, can be inserted to provide ad- 
equate projection. In addition, this longer 
and thicker complex implant produces a 
smooth lateral contour over the anterior 
mandibular body, preventing a “button 
chin" (Fig 2). 

After closing the incision with a 5-0 ?ast- 
absorbing catgut suture, micropore paper 
tape is applied to the skin overlying the an- 
terior aspect of the chin. Finally, an elastic 
bandage (Elastoplast) is applied. The dress- 
ing remains in place for 1 week. The patient 
is instructed not to brush his or her lower 
teeth and is encouraged to ingest a soft, de- 
bris-free diet for 5 days postoperatively. 
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Fig 5.— Top, Preoperative profile and frontal view of patient. Bottom, Postoperative result 11 
months after mentoplasty with Mersilene. This patient also underwent rhinoplasty. 


Figures 3 through 5 demonstrate the pre- 
operative and postoperative results. 


RESULTS 


The patient population, method, and 
type o! implant insertion and follow- 
up are described in Table 2. Follow-up 
was defined as the interval from the 
date of surgery to the time the patient 
was last seen in the clinic. This actu- 
ally underestimates the true length of 
follow-up in this study. Some patients 
who had undergone surgery 5 to 10 
years previously were only seen 1 
month postoperatively because of the 
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distance they traveled for the surgery. 
Because of the inconvenience of dis- 
tance, these patients were only seen 
later, if a problem arose. We must as- 
sume that these patients continued to 
experience an uneventful postopera- 
tive course, because they have not con- 
tacted us since the surgery was per- 
formed. 

Our population of 277 patients expe- 
rienced nine major events that re- 
quired attention. These events were 
seven infections and two displace- 
ments. The overall complication rate 
was 3.2%. For the external approach, 
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Table 2.— Characteristics of Patient 
Population Over 10-Year Period 
(N — 277) 


Characteristic % (No. of Samples) 


Male 14.4 (40) 
Female 85.6 (237) 


14.4 (40) 

46.2 (128) 

31 (86) 
8.3 (23) 


13.7 (38) 
8.7 (24) 
36 (100) 
34.3 (95) 
6.5 (18) 
0.72 (2) 
Size used, No. 
1 (small) 
2 (medium) 
3 (large) 
Nonspecified 
External 
Intraoral 


11.2 (31) 
47.7 (132) 
14.8 (41) 
25.6 (71) 
43 (119) 
57 (158) 





* See “Results” section for exact definition. 


the overall complication rate was 
3.4%; for the intraoral approach, it 
was 3.2%. 

The overall implant infection rate of 
the study was 2.5% (seven patients); 
however, only 70% (five patients) of 
those patients who suffered from an 
infection required removal of the chin 
implant. Of the seven infections, no 
significant difference in the infection 
rate between the external (1.7%) and 
the intraoral approach (3.2% ) was ob- 
served. Three of these infections oc- 
curred within the initial healing pe- 
riod of 3 weeks, while the other four 
occurred after 2 years. The period of 
time for these four infections was 2 
years, 31⁄2 years, 4 years, and 4 years. 
Two of the latent infections had ante- 
cedent trauma. Of the seven infections, 
five wound cultures were negative, 
while the remaining two cultures 
yielded Serratia  mercescems and 
anaerobic Streptococcus. As a minor 
complication, four small superficial se- 
romas that occurred »ostoperatively 
resolved quickly following needle as- 
piration. These required no other ther- 
apy. Throughout the study, spontane- 
ous implant extrusions were not docu- 
mented. 

Table 3 refers to the complication 
and infection rates of Mersilene mesh 
implants in comparison with the 
acrylic and polyamide mesh implants. 
Unfortunately, no complication and 
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|. Overall complications, % 
. Overall infection rate, 96 


- infection rates of other chin implant 
- materials in a large series have been 
| published, to our knowledge. Prior to 
—.$979, in the senior author's earlier 
>- Mersilene study, the mesh had not 
been soaked with antibiotic solution 
immediately before insertion, and the 
no-touch-technique method of inser- 
tion was not used. This probably ex- 
plains the higher rate of infection in 
that study (10% vs 2.5%). 


COMMENT 


This study reports the largest and 
longest follow-up period, to our knowl- 
edge, using Mersilene mesh for chin 
augmentation. Over the last 10 years, 
it has remained the material of choice 
at the MeCollough Plastie Surgery 
Clinic PA for chin augmentation. Both 
intraoral and external approaches are 
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used. The intraoral incision is favored. 
when no submental surgery is per- 
formed. The finding that no apparent 


significant difference in infection rates 
exists between the intraoral and ex- 
ternal approaches is consistent with 
the findings from previous reports.* 
The no-touch-technique for inserting 
the implant, we believe, is very impor- 
tant in minimizing implant contami- 
nation. This technique significantly re- 
duces the risk of contamination that 
may have resulted from touching the 
mouth or face earlier during the pro- 
cedure. 

Relative indications for an external 
approach are as follows: (1) patients 
who have significant intraoral patho- 
logic damage or (2) patients who wear 
dentures. The principle disadvantage 
of the external approach is the exter- 
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disadvantages to the use of Mersilene 
mesh still remain. Of concern is that 


-on two occasions patients who had un- 
dergone their postoperative courses 
uneventfully later presented with ster- 


ile abscesses following facial trauma. 
These patients presented 2 years and 4 
years after the mesh was implanted. 

In these instances, the cultures did 
not yield microorganisms. Thus, we 
must conclude that inflammation of 
the Mersilene implant can occur sev- 
eral years after its insertion, espe- 
cially following facial trauma. 

If an infection or serous inflamma- 
tory response develops in the operative 
site, the implant can be easily removed 
intact. À smooth fibrous eapsule is 
usually present surrounding the im- 
plant. A number of articles have re- 
ported evidence of bone resorption be- 
neath alloplastic implants in the 
chin. Bone resorption was reported 
prinicipally in implants placed subpe- 
riosteally, with some occurring in 
those placed supraperiosteally. We 
have not observed any clinically sig- 
nificant bone resorption in the cases we 
have been fortunate to follow-up. 
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Intralesional Interferon Gamma Treatment 


for Keloids and Hypertrophic Scars 


Wayne F. Larrabee, Jr, MD; Charles A. East, MD, FRCS; Howard S. Jaffe, MD; Carol Stephenson, RN; Karen E. Peterson 


e Keloids and hypertrophic scars are 
characterized by excessive collagen for- 
mation. Interferon gamma is a lymphokine 
that can down-regulate collagen synthesis 
in vitro and in vivo and, therefore, has po- 
tential therapeutic benefit in the manage- 
ment of abnormal scars. Intralesional scar 
injections of interferon gamma were per- 
formed to determine the tolerance toxicity 
and to obtain preliminary evidence for the 
efficacy of this treatment in the manage- 
ment of hypertropic and keloid lesions. All 
scars decreased in linear dimensions and 
flattened out. Five of 10 scars studied de- 
creased at least 50% in linear dimensions. 
Interferon gamma can safely be adminis- 
tered intralesionally once per week up to 
a dosage of 0.05 mg for 10 weeks with no 
serious toxic effects. The commonest re- 
ported side effect was a mild headache. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:1159-1162) 


D espite meticulous eare and tech- 
nique by the surgeon, the healing 
response of a wound is not always pre- 
dictable. The development of a hyper- 
trophic scar or keloid is often unex- 
pected; it can be disappointing and 
sometimes distressing to the patient. 
Keloids and hypertrophic scars repre- 
sent an abnormal healing response 
producing the typical clinical picture 
of a tender, red, elevated, and often 
unsightly, sear. They may itch, become 
hyperpigmented, or produce a contrac- 
tion cicatrix from secondary myofibro- 
blast activity. The most common site 
for keloid formation is on the central 
area of the chest, but lesions com- 
monly occur on the shoulders, around 
the head and neck, and elsewhere on 
the body. The essential difference be- 
tween a keloid and a hypertrophic scar 
is time. A hypertrophic scar that per- 
sists for more than 12 months and 
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whose margins extend beyond the 
original sight of the wound, invading 
adjacent normal tissue, is called a kel- 
oid. The excess collagen produced in 
these abnormal wounds appears to be 
related to excess synthesis rather than 
to an increase in the number of the fi- 
broblast population.' This overproduc- 
tion of collagen outstrips collagen deg- 
radation, resulting in hypertrophy. 
The increase in the volume of the scar 
produces atrophy of the overlying epi- 
dermis due to a pressure effect. Cur- 
rent treatment modalities include 
compression splints or garments, sur- 
gical excision, intralesional corticos- 
teroids, and, occasionally, radiother- 
apy. Recurrence is frequent after 
excision; corticosteroids, although po- 
tentially efficacious, can result in der- 
mal and epidermal atrophy as well as 
in telangiectasia, leaving a less than 
ideal appearance. Radiotherapy is 
beneficial when administered follow- 
ing surgical excision”; however, this is 
not practical for use in children or in 
areas of potential carcinogenesis, eg, 
breast and thyroid glands. 

A considerable amount of evidence 
has been accumulated in recent years 
demonstrating that recombinant hu- 
man interferon gamma down-regu- 
lates collagen synthesis and may be 
useful in the treatment of diseases 
characterized by collagen overproduc- 
tion. Kahan et al? used recombinant 
human interferon gamma to treat 10 
patients with systemic sclerosis, and 
reported beneficial results. The use of 
this lymphokine, therefore, may have 
a clinical application in acting directly 
to switch off excess collagen forma- 
tion. 


CLINICAL STUDIES OF 
RECOMBINANT HUMAN 
INTERFERON GAMMA 


The initial clinical studies of recom- 
binant human interferon gamma be- 
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gan in December 1983 and consisted of 
single-dose, phase 1 studies in 21 pa- 
tients with advanced malignancy; they 
were conducted at the National Cancer 
Institute and the M. D. Anderson Hos- 
pital and Tumor Institute. These 
studies revealed that recombinant hu- 
man interferon gamma could be safely 
administered as a single intramuscu- 
lar or 5-minute intravenous injection 
in doses ranging from 0.01 to 10 mg/m? 
without serious toxicity. Pharmacoki- 
netic studies showed absorption of re- 
combinant human interferon gamma 
by both intramuscular and intrave- 
nous routes. The half-lives (T2) cal- 
culated for these two routes were ap- 
proximately 4.4 hours and 30 minutes, 
respectively, indicating a rapid clear- 
ance of interferon gamma after intra- 
venous administration. Multiple-dose, 
phase 1 trials using a variety of treat- 
ment regimens demonstrated that this 
agent may be safely administered by 
intramuscular or subcutaneous injec- 
tion on a daily basis consecutively for 
10days to 8 weeks. The most commonly 
reported clinical toxic effects included 
fever, chills, night sweats, fatigue, my- 
algia, and headache. Laboratory ab- 
normalities included reversible gran- 
ulocytopenia and occasional elevation 
of hepatic transaminase and serum 
triglyceride levels. Toxicity in the gas- 
trointestinal tract and the central ner- 
vous system was infrequent and was 
associated with high intravenous 
doses. The maximum tolerated dose 
for daily intramuscular injection of 
recombinant human interferon 
gamma was calculated at 0.25 to 0.5 
mg/m? per day. 


STUDY AIMS 


1. To obtain preliminary evidence of 
the efficacy of intralesional rIFN-» in 
the treatment of patients with estab- 
lished keloids or hypertrophic scars 
and those who are known abnormal 
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Table 1.—Patients' History and Clinical Response to Treatment 



















Linear 

Measurement 
Change — 
5096 reduction 
40% reduction 
No recurrence 


interferon 
Gamma Dose, 
mg 


Previous 
Treatment — 
Triamcinolone X 2 
Triamcinolone 
Excision X2, Excision + 2 

triamcinolone 0.01 
X2 
Excision, 
Triamcinolone; 
excision, 
radiotherapy 


-Patient No. / 
1/23 /F 
2/40/F 
3/66/F 


Duration of 
Abnormal Scar 


















Site 
inframammary 
Hyoid area 
Earlobe | 














































50% reduction 





4/49/F 





Postauricular 





















Group Headache Malaise 








scar formers who plan to undergo sur- 


gery. 

2. To assess the tolerance and toxic- 
ity of recombinant human interferon 
gamma when administered once a 
week for up to 10 weeks by intrale- 
sional injection. 


PATIENTS AND METHODS 


Ten patients were entered into the study, 
their ages ranging from 21 to 49 years. To 
qualify for the study, the patients had to 
have either an abnormal scar measuring at 
least 1X1 cm or a history of abnormal 
Scarring and & recent surgical procedure 
(within the previous 21 days). Baseline he- 
matologic, hepatic, and renal function stud- 
ies were performed, and written informed 
consent was obtained from all volunteers. 
> Specific exclusions to this study included 
<> serious intercurrent illness, patients with a 
= family history of autoimmune disease, any 
© patients with a central nervous system dis- 

order, pregnant or lactating women, and 
anyone who had received prior interferon 
gamma therapy. 
















Treatment Plan 


Each patient was treated with an intrale- 
sional injection of recombinant human in- 
‘terferon gamma once a week for 10 weeks. 
: Keloid-forming patients who had under- 
: gone recent surgery began receiving injec- 
- tions 3 weeks &fter surgical elosure of the 





5/21/F By Earlobe Triamcinolone 0. T 25% reduction 
6/26/F 11 mo easi 40% reduction 
7/30/M 10 mo T 1 50% reduction 
8/42/F 12 mo uem Excision x2 0.1 to >0.5 3596 reduction 
9/21/F 4y Wrist : 0.05 20% reduction 
10/37 /F 4y Shoulder Triamcinolone 0.05 50% reduction 


Table 2.— Number of Reported Occurrences in All Patients 


Muscle 
Ache 



























Injection 
Site Reaction 





Flush Fever 











wound. Two dose levels were administered: 
group A received 0.01 mg and group B 
received 0.1 mg. The injections were per- 
formed using a 27-gauge needle affixed to a 
tuberculin syringe. The needle was inserted 
at 45° into the base of the lesion, with care 
being taken to inject the entire amount in- 
tralesionally. The maximum volume in- 
jected into any scar was 0.25 mL. 


Evaluation of Wound Response 


All lesions were photographed prior to 
treatment, and the linear dimensions were 
recorded using calipers. Subsequent mea- 
surements were obtained at 2, 5, and 10 
weeks; and end-of-treatment photographs, 
at 10 and 18 weeks. Preinjection and postin- 
jection vital signs were recorded, together 
with any adverse reactions reported by the 
patient. 


RESULTS 


The scar sites, previous treatment, 
interferon dose, and clinical response 
assessed by change in linear measure- 
ments of the scars are all recorded in 
Table 1. Seven lesions had not re- 
sponded or had recurred immediately 
after various previous therapies. The 
treatments had usually included in- 
tralesional triamcinolone with or 
without trial of excision. One patient 
had received superficial radiotherapy 
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Table 3.—Resolution of Scars After 
Treatment" 











| Group 


Complete Partial Minor 
A 1 2 2 
B s 2 3 


* Complete indicates no sign of recurrence at 18 
weeks; partial, 50% or greater change; and minor, 
less than 50% change. 


alone, with no clinical response. None 
of the patients studied had a trial of 
compression therapy. The first five pa- 
tients (group A) received intralesional 
injections of 0.01 mg of interferon 
gamma. In this group, there were very 
few adverse reactions. Headache was 
reported on three occasions associated 
with 50 injections administered at this 
dose. Headaches usually came on 
within 30 minutes of injections and 
were treated with acetaminophen. 
There was one report of malaise, pos- 
sibly associated with treatment, and 
one instance of facial flushing, which 
required no therapy. There were no 
abnormalities in the results of the he- 
matologic, biochemical, or renal stud- 
ies performed in this group. In group B, 
however, there was a greater incidence 
of adverse reactions (Table 2). Head- 
aches were more frequently reported, 
and in one case (patient 8), they were 
moderately severe and were associated 
with malaise and muscle aches. There 
were two episodes of pyrexia (38°C) 
associated with injections of 0.1 mg 
that made the patient uncomfortable 
but settled rapidly with an antipyret- 
ic. Because of the increased incidence 
of side effects in patients 6, 7, and 8, the 
dosage in group B was reduced to 0.05 
mg halfway through the program of 
patient 8; following this change, there 
were only four more reported head- 
aches from patients 8, 9, and 10, during 
their 10-week course. (Constitutional 
symptoms, eg, fever associated with 
injections of interferon gamma can be 
ameliorated by the concomitant ad- 
ministration of acetaminophen.) In all 
of the remaining patients of group B, 
there were no abnormalities in the re- 
sults of any of the biochemical or renal 
studies during the trial. There was 
only one injection-site reaction in this 
group, which amounted to peeling of 
the skin over the lesion during ther- 
apy. However, this scar was in contaet 
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with clothing, which may have aggra- 
vated desquamatiom of the overlying 
epithelium while the volume of the 
scar was contracting. None of the scars 
in either group, however, became in- 
flamed or infected. 


SCAR RESPONSE 


The scars were measured at their 
widest points using calipers in three 
perpendicular planes, and the product 
of the measurements was used to cal- 
culate the percentage of change. Table 
3 illustrates the scar responses. All the 
scars decreased in linear dimensions 
and flattened out. Five out of 10 scars 
showed a 50% or greater change in 
their linear dimensions at 18 weeks. 
One keloid scar that had recurred after 
two previous excisions and triamcino- 
lone therapy showed no sign of hyper- 
trophy after further excision and post- 
operative injections (Fig 1). The re- 
maining five scars deereased their 
linear dimensions by less than 50% 
and were classified as minor responses. 
Measurement of the height and depth 
of smail scars was difficult, but all the 
scars flattened out and became soft. 
Those scars that were tender or irri- 
tated were all impreved by subjective 
assessment at 18 weeks. 


COMMENT 


Both hypertrophie and keloid scars 
are characterized by excessive colla- 
gen formation, representing an abnor- 
mal departure from the usual tran- 
siently increased anabolic phase dur- 
ing normal healing. Mature keloids 
develop nodular collagen bundles, to- 
gether with a mononuclear infiltrate, 
and the keloid has a tendency to invade 
adjacent tissue that was not originally 
part of the wound. The molecular basis 
for this excessive fibrosis is unknown, 
but there is considerable interest in 
the role of products of the inflamma- 
tory response and the regulation of 
collagen formation. The monocyte 
product, interleukin-1 increases colla- 
gen and fibronectin synthesis by 
fibroblasts. In contrast, the lympho- 
kine recombinant human interferon 
gamma has been shown to down-regu- 
late collagen synthesis both in vitro! 
and in vivo,’ probably by reduction in 
cellular mRNA.’ Recent work suggests 
that systemically administered inter- 





Fig 1.—Pretreatment keloid that had recurred following two sets of excisions and multiple injec- 
tions of triamicinolone (left); posttreatment (right). 


Fig 2.— Scar before (left) and 18 weeks after (right) treatment. Note the return of the normal epi- 
dermal furrows. 
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feron gamma can influence not only 
collagen synthesis in skin, but is also 
able to reduce the inflammatory reac- 
tion at a local site that has been 
induced by the inflammatory mediator 
interleukin-1.^ Whether there is an 
excess of interleukin-1 or a deficiency 
in rIFN-y in abnormal scar formers 
has not been demonstrated, but an- 
other aspect of the inflammatory re- 
sponse may also be important, ie, the 
role of tissue growth factors in healing 
and fibrosis and, in particular, trans- 
forming growth factor-8. Transform- 
ing growth factor-8 is released by 
platelets at the site of injury. It is 
highly chemotactic to macrophages 
and/or monocytes," and it also stimu- 
lates production of collagen and fi- 
bronectin by fibroblasts—both of 
which are critical components of ex- 
tracellular matrix related to wound 
healing." Excess production or abnor- 
mal sensitivity to this ubiquitous 
growth factor may be important in 
pathologic fibrosis, not only in wounds, 
but also in other systemic fibrosis 
disorders.” Steroid injections produce 
a general reduction in the inflamma- 
tory response, which probably ex- 
plains the variable effects in keloids. In 
contrast, however, recombinant hu- 
man interferon gamma has a specific 
site of action in reducing the amount of 
collagen produced. This makes the use 
of the drug particularly attractive in 
switching off fibroblasts. Past studies 
with recombinant human interferon 
gamma have shown it to be a well-tol- 
erated drug, with dose- and route- 
dependent side effects, including fever, 
chills, fatigue, nausea, vomiting, head- 
ache, and myalgia. Reversible granu- 
locytopenia and elevation of hepatic 
transaminase levels have been the 
most frequently noted laboratory 
abnormalities.** Although the groups 
studied in this project were small, 
there were minimal reported side ef- 
fects using a dose of 0.01 mg intrale- 
sionally—a total of only three reported 
headaches in 50 injections. By con- 
trast, the higher dose of 0.1 mg pro- 
duced many more symptoms that re- 
quired treatment by analgesics or 
antipyretics. The occurrence of head- 
aches in the first three patients of the 
higher group prompted us to reduce 
the dosage by half, to 0.05 mg. In the 
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remaining 35 injections given, there 
were only two further headaches re- 
ported. The absence of any measurable 
biochemical or hematologic changes 
was encouraging. In general, the pa- 
tients receiving dosages of 0.01 to 0.05 
mg were not disturbed by their treat- 
ment. This tolerance to the lower doses 
is important to maintain compliance 
with treatment, especially among teen- 
agers and younger patients. The clini- 
cal response of the scars did not appear 
to be related to the dosage of the drug 
or to the duration of the lesion, but the 
numbers in the study were small, and 
there was no control group; therefore, 
statistical analysis was not appropri- 
ate. One of the most striking clinical 
responses was the improvement of the 
epidermis overlying the scar (Fig 2). 
The shiny, atrophic skin developed 
normal furrows, indicating a reduction 
in scar volume, and therefore reducing 
the pressure effect that had produced 
atrophy. Symptomatic improvement 
of itching or tenderness was improved, 
as reported by the patients, although 
some scars only shrank by 20% to 30%. 
Prophylactic treatment with inter- 
feron gamma was undertaken in one 
patient whose keloid had recurred 
twice after excision and triamcinolone 
injection. The scar was excised and in- 
jected postoperatively, resulting in a 
normal-looking scar at 18 weeks. This 
approach, using interferon after exci- 
sion, would seem the most logical ap- 
plication to prevent hypertrophy in 
those patients who are at known risk of 
abnormal scarring. This would over- 
come the problems of injecting large 
nodular keloids, which can be painful 
and difficult, and may require large 
volumes. Smaller scars, however, could 
be treated by intralesional injections 
as primary therapy. On the basis of 
this study, the administration of re- 
combinant human interferon gamma 
up to 0.05 mg intralesionally once a 
week was associated with minimal ad- 
verse reactions, the commonest being a 
headache, which was usually mild and 
easily relieved by oral analgesics. 
Higher doses were associated with an 
increase in side effects, including mus- 
cle aches and malaise. There were no 
significant biochemical, hematologic, 
or renal abnormalities detected and no 
adverse local reactions to injections. 
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On the basis that recombinant human 
interferon gamma can be safely ad- 
ministered intralesionally, the next 
study planned is a randomized con- 
trolled trial comparing steroid and in- 
terferon injections as prophylaxis fol- 
lowing excision. We are encouraged by 
the preliminary results, which suggest 
that recombinant human interferon 
gamma is a useful agent in controlling 
abnormal fibrosis in healing wounds, 
and it is the first therapy that has a 
specific site of action in modifying col- 
lagen formation in the healing re- 
sponse. 
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salivary Gland Cancer 


CA Case-Control Investigation of Risk Factors 


Margaret R. Spitz, MD; John J. Fueger, MA; Helmuth Goepfert, MD; Guy R. Newell, MD 


+ Unlike most upper aerodigestive tract 
cancers, salivary gland cancers are rela- 
tively infrequent, are characterized by a 


diversity of histologic subtypes, and have 


never seen etiologically associated with 
tobacco exposure. We present the results 
of a case-control study of risk factors for 
these cancers, with risk estimates derived 
from | self-administered comprehensive 
risk-factor questionnaires distributed to 
patients at The University of Texas M. D. 


Anderson Cancer Center, Houston. Cases 


were €3 patients with histologically con- 
firmed salivary gland cancer. Control sub- 
jects, randomly selected from the same 
patient population excluding patients with 
cancer’of the head and neck or nonmela- 
noma skin cancer, were frequency- 


q alivary gland cancers represent a 
challenge for epidemiologic as- 
sessment. Unlike other head and neck 


cancers, they are relatively infrequent, 
represent a diverse histologic group of 
tumors with a wide range of biological 
Lu behavior, and have never been etiolog- 
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matched to the cases by age, sex, and 
ethnicity to achieve a 2:1 control sub- 
jects/cases ratio. On multivariate analy- 
sis, prior radiotherapy was a significant 
risk factor for both men (odds ratio 
[OR] = 2.1) and women (OR = 2.3) 
Among women, higher educational attain- 
ment (OR = 2.4), alcohol use (OR = 2.0), 
and hairdye use (OR — 2.5) were also sig- 
nificantly associated with risk. There were 
no significant differences between cases 
and control subjects with respect to to- 
bacco exposure or specific occupational 
or leisure-time exposures. There is biolog- 
ical plausibility for associations with 
hairdye use and alcohol exposure. 

(Arch Otolaryngol Head Neck Surg. 
1990: 116:1163-1166) 


cases of major salivary gland cancer 
and noted significant associations with 
prior radiation therapy and both prior 
and subsequent nonmelanoma skin 
cancer.’ We have now undertaken an 
epidemiologic investigation of salivary 
gland cancer based on risk-factor 
questionnaire data. 


MATERIALS AND METHODS 


Cases were defined as patients with his- 
tologically confirmed carcinoma of a major 
or minor salivary gland, who were regis- 
tered at The University of Texas M. D. 
Anderson Cancer Center, Houston, between 
November 1985 and July 1989 and who 
returned a self-administered cancer risk- 
factor questionnaire to the Department of 
Cancer Prevention and Control. 

Since 1985, all newly registered adult pa- 





tients at The University of Texas M. D. 
Anderson Cancer Center have been asked to 
complete this risk-faetor questionnaire, 
The instrument is the central component of 
our Patient Risk Evaluation Program, 
which has been previously described in 
detail? It is fairly comprehensive with re- 
spect to established and putative cancer 
risk factors and includes detailed sections 
on tobaeco and aleoho! use, occupation, and 
medical and family histories. The question- 
naire data have previously been evaluated 
for validity and reliability. 

Control subjects were randomly selected 


from the entire risk-factor database of pa- 


tients with a diagnosis of malignant neò- - 
plasia, excluding patients with a head and 
neck tumor or nonmelanoma skin cancer. 
Control subjects were frequency-matched 
to the cases by age (+1 year), sex, and race 
to achieve a 2:1 ratio of control subjects/ 
cases. - 
To test for significant E | 

univariate odds ratios (ORs) were calcu- ~ 
lated as estimates of relative risks. Ninety- - 


five percent confidence intervals (CIs) were = 






computed according to the method of — 
Woolf: Logistic regression using 

statistieal software (Los Ange B 
was used to estimate risks, with adjustment. E. 
for multiple factors. Test-based Jis for the ` 
adjusted ORs were calculated using thees- - 
timated logistic coefficient: anc correspond- 


ing standard error. Multiv ariate analysis 


was restricted to responders who: provided 
information on ali the relevant variables. 


RESULTS 


There were 64 patients (3 men, 2T i i 
women) iss salivary pus carcinoma : 
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Table " = Deincorephiok and Tumor 
Site and Histology. of Cases by Sex 

















Male Female "fot 






i 34 24 58 (90.6) 
Black 2 1 3 (4.7) 
Hispanic 1 2 3(47) — 


64 


Par ' 43 (67.2) 
Submaxillary 10 8 








18 (28.1) 
‘Sublingual 4 0 1 (1.8) 
UE Not recorded 0 2 2 (3.1) 
I 37 27 64 
| T Celt type 
] Mucoepidermoid 8 8 16 (25.0) 
|. Adenoid cystic 8 8 16 (25.0) 
Squamous 5 0 5 (7.8) 
Adenocarcinoma — 8 2 7 (10.9) 
|... Acinic cell 2 5 7 (10.9) 
CE Pleomorphic 1 2 3 (4.7) 
cj. adenoma 
|. Other — 8 2  10(156 
AM 64 














Table 2.— Cancer Sites Among | 
Control Subjects by Sex 


Female, 
No. (%} 









Gastrointestinal 23 (31.1) 9 (16.7) 
tract. 

Lung - 3 (4.1) 119) 

Melanoma 11 (14.9) 1 (1.9) 
“Urologic 14 (18.9) 4 (7.4) 

Genital 18 (24.3) 20 (37.0) 

Breast 0 17 (31.4) 

Other 5 (6.7) 2 (3.7) 

74 (100.0) 84 (100.0) 





|^ v'who provided risk-faetor information. 
Mean age was 55.3 years for men and 
49.4 years for women (Table 1). There 
- were only three blacks and three His- 
¿panies in the case group. The most 
common presenting site was the pa- 
-rotid gland (67.2%), followed by the 
submaxillary gland (28.1% ). Mucoepi- 
dermoid and adenoid cystic carcino- 
maseach represented. one fourth of the 
istologic diagnoses. The cancer sites 
f the comparison group are shown in 
Table 2. The most common diagnoses 
were in the gastrointestinal tract, 
prostate, and bladder for men and in 
the genital tract and breast for women. 
The distributions of select demo- 
graphic variables are summarized for 
ases and control subjects in Table 3. 
ses were significantly (P = .02) 



































(48. 3%) (Table 3). Correspondingly, 





























more likely to have had a college edu- - 
‘ion (63.3%) than control subjects. 








Marital status " 








Occupation 
White-collar 


Biue-collar 
59 











Table 4.-—Univariate Odds Ratios (ORs) and 


Table 3. — Distribution of Cases and Control Subjects by Select Demographic Variables 


Cases, Control Subjects, 
Variable Na. (?*$) No. (96) P 
Education l 
Grade/high school . 22 (36.7) 72 (56.7) ) | 
College 788 (63.3) 55 (43.3) n 
- 60 127 
income, $1000 
«13 | | 4 (9.1) 11 (18.9) 
13-22.9 12 (27.3) 9 (13.8) .15 
223 28 (63.6) 45 (69.2) 
44 65 


Married 44 (68.8) 107 (83.6) 
Single — 7 (10.9) 12 (9.4) 
Widowed / divorced/ separated 13 (20.3) 9 (7.0) 
64 128 02 


42 (71.2) 
17 (28.8) 





Catholic 11 (18.0) 23 (18.5) 
Protestant 44 (72.1) 91 (73.4) 
Jewish 3 (4.9) 3 (2.4) 2 
Other 3 (4.9) 7 (5.6) 
61 124 


* The only category in which information was available for all cases and control subjects. 
































58 (55.2) ) 


47 (44.8) 
105 















9596 Confidence Intervals (Cls) for Select 


Exposure Variables in Cases and Control Subjects by Sex 


Male 


oF wren tata eerie eee tart qr ttis ie riri 


Control OR 


Variable Cases Subjects 


Cigarettes 
Ever 


Never 


Other tobacco" 
Yes 12 


No 22 
- Alcohol 
Yes 
No 
Prior radiotherapy 
Yes 
No 
Hairdye 
Yes 
No 
Mouthwash 
Yes 
No 


23 49 


23 


(95% C) - 


0.6 (0.3- 1.4) 


1.5 (0.6-3.8) 
4.6 (1.1-19. 
0.7 (0.1-6.6) 


2.2 (0.9-5.3) 


Females 
qtu rutantarnu saa amaasaursu emeret P netter inpet, 
Control OR 
Cases Subiects (95% CI) 


9 
16 


0.9 (0.3-2.5) 


0.8 (0.3- 1.9) 


5.5 (1.8- 16.9) 


7T) meminere: 3.6 (0.9- 14.0 


4.1 (1.5-11.5 


1.4 (0.5-4.0) 





* includes pipe and cigar smoking, and smokeless tobacco use. 


they were less likely to have an annual 
family income below $13000 (9.195 vs 
16.9%) or to be blue-collar workers 
(28.8% vs 44.8%, P = .06). Cases were 
less likely to be married (68.8% vs 
83.6%, P = .02). There were no differ- 
ences in religious preference between 
cases and control subjects. 

Neither cigarette smoking (OR = 0.6 


for men; OR =0.9 for women) nor 
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other tobacco use for men (OR = 0.8; 
no usage among women) were univari- 
ate risk factors for the development of 
salivary gland cancer (Table 4). There 
were no differences between cases and 
control subjects with respect to pipe or _ 
cigar smoking, nor did the numbers of 


snuff dippers and tobacco chewers dif- 


fer. | 
Alcohol use was associated with an 
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overal 5.5-fold elevated risk in women. 
With respect to madera:e alcohol con- 
sumption among women, the OR was 
5.8 (Cl, 1.6 to 17.2:, compared with a 
risk estimate of 6.6 (CL 2.9 to 47.6) for 

heavy ase (data no? shown). No signif- 
. ieantly elevated risk was evident for 
men ir either category of alcohol con- 
sumption. 

Prior radiotherapy was also signifi- 
cantly related to risk for salivary 
gland cancer. This relationship was 
strongest for the eight patients (seven 
cases, one control subject) who un- 
derwert radiotherapy before 1960 
(OR = 16.3; CI, 2.0 :o 138.2). All eight 
patients were treated to the head and 
neck area, all but ome for a benign con- 
dition seg, acne or enlarged tonsils). 

Hairdye use was significantly re- 
lated to cancer risk (OR = 4.1) for 
womem Only four men tone male pa- 
tient, taree control subjects) reported 
using hairdye: There were no apparent 
differences betweer female cases and 
-control subjects with respect to the 
frequency of hairdye use. However, 
risk was higher whea hairdye was used 
for more than 15 years (OR = 3.5; CI, 
0.9 to 12.8) compared with shorter pe- 
riods (CR = 2.3; CI, 3.9 tc 6.2). Mouth- 
wash use also conveyed elavated risk in 
both men (OR 22) and women 
(OR = 1.4), althougk not to a statisti- 
cally. significant dezree at the 95% 
level. T 

With respect to prev;ous cancers 








; E: ‘(arbitrarily defined as occurring be- 
. - fore 1980 to exclude: saneers for which 


__ patients were currently boing treated) 
four cases and four con:rol subjects 
had nonmelanoma skin eancer. Histo- 

ries of kidney stones#eigt t cases, nine 
control subjects, OR — 1.8) and duode- 
nal ulcer ( four cases, taree control 
subjects, OR = 2. T) were associated 
with elevated, but noc statistically sig- 
nificant risk. 


Table t.—Maltiple Logistic Regression of Univariate Risk Factors 


tei emm ene P siete ttm 


i Variable Male Female 
lier education 1.4 (0.9-2.3) 2.4 (1.2-4.9) 
oes 1.2 (0.7-1.9) 2.0 (1.0-3.4) 
adoieapy 2.1 (1.0-4.5) 2.3 (0.9-5.7) 
 Hairdye ——70— iun 2.5 (1.2-5.2) 
EEEE n 1.7 (1.0-2.9) 1.4 (0.7-2.8) 















Odds Ratio (95% Confidence Interval) 





















With the exception of the significant 
overrepresentation of white-collar 
workers among cases (as reported in 
Table 3), there were no differences in 
the distributions of cases and control 
subjects by broad occupational and in- 
dustrial categories. Furthermore, no 
significant associations were detected 
for specific occupational or leisure- 
time exposures (eg, fumes, dusts, 
or chemicals). Pottery-making (five 
cases, five control subjects) and textile 
exposure (four cases, four control sub- 
jects) were both associated with a 
twofold, nonsignificant elevated risk. 

After logistic regression analysis all 
risk factors that were significant on 
univariate analysis retained their in- 
dependent main effects, although the 
OR values tended to be diminished 
(Table 5). 


COMMENT 


The only well-documented risk fac- 
tor for salivary gland cancer is ionizing 
radiation. This association between 
exposure to radiation has been re- 
ported in Japanese survivors of the 
atomic bombings of World War II,’ in 
children who underwent radiotherapy 
for tinea capitis or other benign 
conditions," and in case-control 
analyses.'^ One of these case-control 
studies also documented an associa- 
tion with prior exposure to diagnostic 
medical and dental radiography.: We 
lacked the necessary questionnaire 
data to evaluate this last association. 
The correlations of salivary gland can- 
cer with higher socioeconomic status 
and educational attainment have not 
been noted previously. 

Cigarette smoking has never been 
implicated in risk for salivary gland 
cancer.?^? Furthermore, temporal 
trends in the incidence of these cancers 
do not correlate with changes in smok- 
ing prevalence over time. Thus, the 
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finding of an association with desker : 
consumption, usually highly corre- . 
lated with tobacco use, is surprising. It 
is also not clear why this association 
was limited to women. It has recently 
been suggested that there is increased - 
bioavailability of ethanol in women 
owing to their decreased gastric oxi- 
dation of ethanol." This might contrib- 
ute to their enhanced vulnerability to 
the effects of alcohol.” | 

Although alcohol itself has not best 
demonstrated to be carcinogenic, it — . 
may promote carcinogenesis in several 
ways. Alcohol may induce microsomal 
enzymes that enhance metabolic acti- —. 
vation of carcinogens, and it may sol- 
ubilize carcinogens.” Furthermore, ^. 
contaminants and congeners in alco- 
holic beverages may contribute to car- 
cinogenesis. Trace amounts of n-ni- 
trosodimethylamine have been found 
in several brands of beer and Scotch 
whiskey.” Although the multiplicative 
effect of joint tobacco and alcohol use 
in risk for upper aerodigestive tract 
cancers has been documented for many 
years, only recently have studies dem- 
onstrated alcohol alone to be a risk 
factor for oropharyngeal cancers, af- 
ter tightly controlling for the effect of 
smoking." 

Prolonged use of koniak could 
plausibly be implicated in the develop- 
ment of salivary cancer, especially 
since most commercial mouthwashes 
contain ethanol in percentages rang- 
ing from 7% to 27%, as well as artifi- 
cial sweeteners and coloring and fla- 
voring agents. However, it is difficult 
to invoke alcohol as the-causative fac- 
tor, since, in our patients, a mouth- 
wash association (not statistically sig- 
nifieant) was only detected in men, 
whereas the effect of alcohol was re- 
stricted to women. Moreover, a previ- 
ous study found an association be- 
tween mouthwash use and oral cancer 
in women but not in men." It i is likely 
that our mouthwash-exposed - group - 
included patients who used mouth- | 
wash in an effort to relieve symptoms 
of the salivary gland eancer. The ques- 
tionnaire elicits duratien of mouth- 
wash use but not when use started or 
ended. 

The possibility that hairdye u use is a 
risk factor is intriguing. Certain aro- 
matic amines in hairdye have been 
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< Shown to be mutagenic,” to be car- 
cinogenic in animals/* and to be 
absorbed through human  skin.? 
However, despite extensive testing, 
laboratory evidence of hairdye carci- 
nogenieity is still conflicting." Male 
hairdressers are reported to be at in- 
 ereased risk for bladder cancer.” Pub- 
lished studies have differed as to 
whether there is an association be- 
- tween permanent hairdye and risk of 
breast cancer.” 
^. Inthisregard it is of interest to note 
^. that malignant neoplasms of the sali- 
- vary gland and of the breast have 
common histologic and histochemical 
characteristics,” and exhibit a multi- 
. ple primary cancer association.” It 
would seem that they may also share a 
constellation of suggested risk factors, 
including the higher socioeconomic 
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status reported here, and perhaps as- 
sociations with alcohol? and hairdye 
use.” 

Only one previously published study 
has evaluated salivary cancer risk in 
terms of occupational exposures to 
fumes, dusts, and chemicals.’ As in this 
study, no significant associations were 
detected. Our study’s statistical power 
is limited by the small proportion of 
subjects in any specific industry or oc- 
cupation. | 

The usual methodologic concerns re- 
garding the series size and type of an- 


alytic design are applieable to our 


study, derived as it is from a single 
hospital population. Nonrepresenta- 
tiveness of the study population aris- 
ing from differential referral patterns 
to a tertiary care institution is also of 
concern. Furthermore, use of a com- 
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versity of diagnoses, and the use of 
a self-administered questionnaire, 
thereby avoiding biased probing. Be- 
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recall bias also is minimized by the 
choice of a control group with like 
disease.” 
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; @ We studied the proliferation and dif- 
ferentiation of bumen laryngeal papillo- 
mas, which are benign tumors induced by 
human papillomaviruses. immunofluores- 
cent stains of tissues forse number of dif- 
ferentiztion-specific proteins showed ab- 
normal differentiation. Papilloma tissue 
fragments in vitro showed a slightly de- 
creased fraction of proliferating cells that 
incorpcrated tritiated thymidine and a 
markedly reduced incorporation of triti- 
ated uridine when compared with normal 
tissue. We propose that papillomavirus in- 

. fection results in normal basal cell prolif- 

i eration but abnormattermina! differentia- 
^  tionané that this abnormality significantly 

contributes to the hyperpiasia of the pap- 

illomas. 
(Arch: Otolaryngel Head Neck Surg. 

1990:1:6:1167-117 1: 


| ese papillemas are benign tu- 
mors with a high degree of mor- 
bidity due to airway obstruction. The 
only accepted treatment is surgery, 
which does. not cure the disease. 
Rather, the papillomas frequently re- 
cur. They are caused by human papil- 
i lomavirus (HPV) types 6.and 11, mem- 
) bers of a group of DNA viruses known 

to cause both benign (fer review, see 
reference 1) and malignant tumors.?^^ 
The normal target tissues of HPV-6 
and HPV-1] are stratified squamous 
epithelium of the cral cavity, larynx, 
cand | ‘anogenital tissue. * Laryngeal 
papillomas are characterized by a hy- 
perplastic spinous layer. The basal 
layer-usually: Specs normal, but in 
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or mal Differentiation of 
'apillomavirus-Induced 


some cases it, too, is hyperplastic. Vi- 
rion production occurs only in the up- 
per layers of the tissue, although viral 
DNA and mRNA can be detected in the 
parabasal layer.*" Thus, cellular mat- 
uration controls virus production. 

When cells of normal stratified 
squamous epithelium leave the basal 
layer and move toward the surface of 
the tissue, they begin to differentiate. 
This differentiation involves many cel- 
lular changes, including cessation of 
replication," synthesis of several new 
keratin proteins! (keratins are found 
in all epithelial cells, not just in kera- 
tinizing epidermis), synthesis and 
cross-linking of involucrin," synthesis 
and processing of filaggrin,^'* and 
modification of cell-surface carbo- 
hydrates.” The changes are coordi- 
nate, and are regulated both tempo- 
rally and spatially in the tissue. It has 
generally been assumed that HPV in- 
fection induces increased replication 
of basal cells leading to hyperplasia, 
but this has not been proved. Failure of 
the papilloma cells to differentiate 
normally, with reduced desquamation, 
would also cause hyperplasia. Either 
could alter the balance of cell produc- 
tion and cell loss, resulting in a net in- 
crease in cell mass. | 

We compared the in vivo differenti- 
ation of laryngeal papillomas and nor- 
mal laryngeal epithelium. We also an- 
alyzed, in vitro, the incorporation of 
thymidine and uridine into basal and 
suprabasal cells of tissue fragments. 
Our goal was to characterize the na- 
ture of the abnormality in the papillo- 
mas. Differentiation of papillomas was 
markedly abnormal. The fraction of 
proliferating basal cells in papillomas 
was less than in normal tissue. We 
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conclude that disrupticn of differenti- . 


ation significantly concributes to the 
hyperplasia of these lesions. 


MATERIALS AND METHODS 
Tissues 


Tissue biopsy specimers were removed 
during direct laryngoscopy. Normal tissues 
were surgical discards from patients with. 
no history of, or evidence for, papilloma. 
The tissues used were stratified squamous 
epithelium from the epiglottis and vocal 
fold. Papilloma tissues were removed from 
patients whose lesions hac previously been 
assayed for HPV presenee and type and 
were known to contain either HPV-6 or 
HPV-11 (data not shown). All experiments 
were performed with tissues from at least 
two different patients, ard included both 
juvenile- and adult-onset disease. Varia- 
tions in results among specimens were 
minimal and were not reizted to age at on- 
set, disease severity, or tvpe of HPV. 


immunofluorescent Stains 


Tissues were suspended in cryoprotective - 


solution and snap frozen in liquid nitrogen. - 


Five-micron sections wereairdried,fixedas 


described below, ineubated with the pri- - 
mary antibody or lectin for 1 hour at 37°C, 
washed with phosphate-buffered saline at a 


pH of 6.8, incubated for 1 hour at 37°C with - E 


a 1:16 dilution of the appropriate fluores- ` 
cein-labeled second antibody (Accurate 
Chemical and Scientific Corp, Westbury 

NY), rinsed three times in: phosph .e-bu: 
ered saline, and mounted in queou 
mounting medium. No second antib ody was 
used for lectin stains, which were directly 
conjugated to flucrescein. Control slides — 











were incubated with normal serum rather ^. 


than with the first antibody. Fixation and 
primary antibody for each antigen were as 
follows: 

1. Involucrin. Fixed ati room ian cate 
for 30 minutes with 35% formaldehyde 
solution in phosphate-buffered saline. 
Stained with undiluted rabbit anti-involu- 
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crin (Biomedical Technologies Ine, Cam- 
bridge, Mass). 

2. Fifty-one-kilodalton keratin K13. No 
fixation. Stained with undiluted mono- 
clonal antibody AES. 

3. Filaggrins. Fixed with Carnoy's solu- 
tion at room temperature for 30 minutes. 
Stained with a 1:100 dilution of rabbit anti- 
filaggrin.!5 

4. Cell-surface glycoprotein. No fixation. 
Stained with 1:10 dilution of fluorescein- 
conjugated peanut agglutinin (Vector Lab- 
oratories, Burlingame, Calif). 

5. y-3. Fixed in acetone at —20°C for 10 
minutes. Stained with a 1:100 dilution of 
monoclonal antibody y-3."* 


immunoblots 


Keratins were extracted using a modified 
method of Fuchs and Green." Briefly, tis- 
sues were powdered in a microdismembra- 
tor (B. Braun, Melseingen, Germany) and 
washed with 50 mmol/L of TRIS hydrochlo- 
ride at a pH of 7.2, 1 mmol/L of ethylenedi- 
aminetetraacetic acid, and 1 mmol/L of 
phenylmethylsulfonylfluoride to remove 
soluble proteins; and the insoluble proteins 
were extracted with 50 mmol/L of TRIS at 
a pH of 7.2, 1% sodium dodecylsulfate 
(SDS), 10 mmol/L of dithiothreitol, and 1 
mmol/L of phenylmethylsulfonylfluoride 
at 37°C. Extracts for filaggrin and involu- 
crin were prepared by suspending powdered 
tissue in 50 mmol/L of TRIS at a pH of 7.4, 
8 mmol/L of urea, 100 mmol/L of mercap- 
toethanol, and 1 mmol/L of dithiotreitol. 

Extracts were separated by electrophore- 
sis on discontinuous 8.75% sodium dodecyl- 
sulfate-acrylamide gels with 5% stacking 
gels.” Each lane contained 10 ug of protein, 
determined with a bicinchoninic assay 
(Pierce Chemical Co, Rockford, Ill). Gels 
were electroblotted to nitrocellulose,” and 
visualized with fast green." Specific kera- 
tins were detected by incubating with 1:5 
dilutions of monoclonal antibodies AFE1,” 
A E3,” or AES, followed by peroxidase-con- 
jugated rabbit anti-mouse IgG (Organon 
Teknika-Cappel, Malvern, Pa), and stained 
with 4-chloro-1-naphthal following manu- 
facturer’s directions (Kirkegaard and 
Perry Laboratories Inc, Gaithersburg, Md). 
Filaggrins were visualized by incubating 
with a 1:500 dilution of rabbit anti-filag- 
grin, followed by staining by the gold-con- 
jugated antibody method with silver en- 
hancement as described by the manufac- 
turer (Auraprobe, Janssen Life Sciences 
Products, Beerse, Belgium). To detect in- 
volucrin, blots were incubated with a 1:500 
dilution of rabbit anti-involucrin and pro- 
cessed as for keratins. Prestained protein 
standards and unstained standards (Bio- 
Rad, Westbury, NY) were used to determine 
molecular weights. 
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Fig 1.—Localization of differentiation-specific 
proteins in tissues. Frozen sections of both 
normal larynx and laryngeal papilloma tissues 
were fixed and stained for each antigen as de- 
scribed in the ''Materials and Methods” sec- 
tion. Location of the basement membrane is 
defined by the dotted line. Normal tissue is in 
the left panel, as marked. Papilloma tissue is in 
the right panel. The proteins detected are as 
follows: involucrin (A and B); 5 1-kd keratin K 13 
(C and D); filaggrin (E and F); peanut aggluti- 
nin-binding cell-surface glycoprotein (G and 
H); and y-3 antigen (I and J). Bar (seen in J) 
equals 10 um. 


Isotope Incorporations 
and Autoradiography 


Tissues were minced to a diameter of ap- 
proximately 1 mm, suspended in 0.3 mL of 
hydrated coliagen solution containing com- 
plete F12 (Hams F12, 10% fetal calf serum, 
and 10 ug/mL of hydrocortisone) and 1.6 
mg/mL of type I collagen (Vitrogen 100, 
Collagen Corp, Palo Alto, Calif), and plated 
as previously described.” The collagen 
forms a gel within 10 minutes. Tissue frag- 
ments in gels were layered with complete 
F containing the desired isotope-labeled 
precursors (New England Nuclear/Dupont, 
Boston, Mass): DNA synthesis, 10 uCi/mL 
of tritiated thymidine, 78.1 Ci/mol for 4 
hours; RNA synthesis, 10 wCi/mL of triti- 
ated uridine, 25 Ci/mol for 1 hour. 

Following incubation, the medium was 
removed, and the gels were washed twice 
with Earle’s balanced salt solution, fixed in 
1% glutaraldehyde, and embedded in epoxy 
resin (Epon 812) by standard resin-embed- 
ding procedures. One-micron-thick sections 
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on microscope slides were coated with 
emulsion, incubated at 4°C for 3 weeks, de- 
veloped, stained with toluidine blue, and 
observed. 

Cells were assigned to one of three layers: 
basal cells in contact with the basal lamina; 
the spinous layer, which included the im- 
mediate suprabasal layer; and the superfi- 
cial layer at the periphery of the original 
tissue, where cells showed obvious flatten- 
ing. Multiple autoradiograms of each sam- 
ple were prepared, and all experiments 
were repeated with specimens from more 
than one patient. A minimum of 100 basal 
cells and 500 spinous cells were counted in 
each experiment. For uridine incorpora- 
tions, only cells containing grains were 
scored to determine the average number of 
grains per metabolically active cell. All 
cells in each layer were scored to determine 
the percentage of labeled cells. Results are 
pooled data from multiple experiments. 


RESULTS 
Distribution of Differentiation- 
Specific Proteins 


We determined the distributions of 
several proteins by antibody staining 
(Fig 1). Differentiation-specific pro- 
teins should be located in the upper 
layers of the tissue, with the basal 
layer unstained. Conversely, a basal- 
specific marker should only be detected 
in the basal cells. Both the normal tis- 
sues (Fig 1, A) and the papillomas (Fig 
1, B) were positive for involucrin in the 
spinous and superficial layers. There 
was little or no basal staining. By this 
criterion, the papilloma differentia- 
tion appeared normal. 

With other markers of differentia- 
tion, however, the papillomas did not 
appear normal. Keratin 13 is the 51-kd 
acidic keratin normally found in dif- 
ferentiated cells of larynx, esophagus, 
and some other nonkeratinizing epi- 
thelia.^ It was present in all supra- 
basal cells in the normal tissue (Fig 1, 
C) but in only a few superficial cells in 
the papilloma (Fig 1, D). Filaggrin is a 
protein found in abundance in the 
granular layer, which may play a role 
in the aggregation of keratin fibers as 
the cells terminally differentiate. The 
upper layers of the normal tissue con- 
tained many cells with filaggrin or its 
precursor profilaggrin (Fig 1, E). The 
papillomas were almost devoid of ei- 
ther protein. One superficial cell with 
positive staining is seen in the extreme 
upper-right corner of Fig 1, F. With 
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severa. stilo dad it was necessary to 
examine multiple sections to detect 
any pesitive cells. 

Pearut agglutinin is a lectin that 
mizes the sugar a-D-galactose- 


N-acetylgluecsamine. Nemanic 







can distinguish between basal and dif- 
ferentiated epidermal keratinocytes. 
Only the basal and immediate supra- 
basal cells of normal laryngeal epithe- 
lium beund peanut agglutinin (Fig 1, 
G). Alljayers of the papilloma stained 
(Fig 1, 4). Lectins that labeled all lay- 
ers of the normal tissue and thus were 
not specific for differentiation, such as 
soybean agglutinin. also labeled all 
layers of the papilloma (data not 
shown} Therefore, ‘he difference seen 
in the two types of tissue with peanut 
agglutiain was specific for a differen- 
tiation abnormality. 

¥-3 is a protein that is a marker for 
abnormal differentiation in psoriatic 
skin.^ Normal laryngeal epithelium 
was completely negative for y-3 (Fig 1, 
D, whi papillomas showed staining 
of suprabasal cells (Fig 1, J). 


immunoblot Analysis of 
Tissue Extracts 


Gel electrophoresis and immuno- 


oe blotting confirmed the identities of the 
proteins stained wits the various anti- 


bodies: Wig 2). Designation of keratin 
numbers was based on molecular 
weight and class-specifie antibodies. 
Figure 2, A shows keratin extracts of a 
normal aryngeal tissue. The antibody 
AE1 detects the acidic or class I 
keratins.” It stained the 50-kd K14 
normally found in both undifferenti- 
ated and differentiated stratified 
squamous epithelium and K19, a 40-kd 
keratin present in most epithelia (lane 
1). AES. which stains basic or type II 
keratins;^ ? detected ihe 59-kd keratin 


= K4 (lane 2). K4 is found in differenti- 
. ated mucosal stratified squamous epi- 


thelium and is normally paired with 
K13. Laze 3 shows the staining of this 
same tissue extract. with AER. This 
antibody specifically detects K13 (A. 
Schermer, PhD, and T.-T. Sun, PhD, 
oral communication, July 1987), and 
stained a single 51-Ed keratin in the 
normal :arynx extract. 

The aatibody that detects profilag- 
grin anc filaggrin stained two pro- 
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Fig 2.--Immunoblot detection of differentia- 
tion-specific proteins in extracts from normal 
larynx and laryngeal papilloma tissues. Arrow- 
heads mark bands in lanes cut from several 
different gels. A, Detection of keratins in a sin- 
gle normal tissue. Lane 1: stained with AE 1, 
detecting K14 (50 kd) and K19 (40 kd). Lane 
2: stained with AE3, detecting K4 (59 kd). Lane 
3: stained with AEB8, detecting K 13 (51 kd). B, 
Detection of presumptive profilaggrin (110 kd) 
and filaggrin (26 kd) in a normal tissue. C, De- 
tection of involucrin (92 kd) in a normal tissue. 
D, Detection of keratins in a laryngeal papillo- 
ma. Lane 1: stained with AE 1, detecting K 14, 
K19, and K16 (48 kd). Lane 2: stained with 
AE3, detecting K4, K5 (58 kd), and K6 (56 kd). 
Lane 3: stained with AE8, detecting K13. 


teins in the normal extract: a faint 
band at 26 kd and a much darker band 
at approximately 110 kd (Fig 2, B). 
These proteins are of somewhat lower 
molecular weight than human epider- 
mal filaggrin and its precursor. At 
present, we cannot explain this differ- 
ence in size. However, the distribution 
of the proteins detected (see Fig 1, E) 
is consistent with their identity as 
profilaggrin and filaggrin. An immu- 
noblot of a normal tissue extract for 
involucrin (Fig 2, C) showed the ex- 
pected 92-kd protein. 
Hyperproliferative and hyperplas- 
tic diseases of epidermal tissues induce 
the synthesis of additional specific 
keratins. ^ We therefore used the same 
antikeratin antibodies described 
above to analyze keratins in immuno- 
blots of laryngeal papilloma extracts 
to see if the hyperproliferative kera- 
tins were present (Fig 2, D). AEI 
detected the normal K14 and K19 (lane 
1). Note that the relative amount of 
K19 to K14 seemed much greater in the 
papilloma when compared with nor- 
mal tissue. It also detected the 48-kd 
keratin, K16, a marker for hyperpro- 
liferative epidermis. AE3 (lane 2) 
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stained a 56-kd hyperproliferative ker- 
atin, K6, as well as the normal K4 and 
K5. AE8 detected only the K13, which - 
was present in this tissue in very small 
amounts (lane 3). Darmon et al" re- 
ported that human keratinocytes 
transformed in vitro by the virus SV40 
synthesize a fetal keratin of 52.5 kd, 
which reacts with the monoclonal an- - 
tibody TROMA-1.* We were unable to 
detect this keratin in the papillomas 
(data not shown). | 


Metabolic Activity in Tissue Layers 


The percentage of basal and supra- 
basal cells incorporating tritiated thy- 
midine into their DNA was somewhat 
lower in the papillomas than in the 
normal tissue (Fig 3, A), with labeling 
in the spinous layer cenfined to the 
immediate suprabasal cells of both 
tissues. Thus, we conclude that in- 
creased proliferation of basal and su- 
prabasal cells is not characteristic of 
papillomas. 

As epithelial cells leave the basal 
layer and begin to differentiate, they 
remain metabolically active.” In the 
most superficial layers, however, the 
biosynthetic activities stop.’ We com- 
pared the ability of cells in the basal, 
spinous, and superficial layers of both 
normal and papilloma tissues to incor- 


porate tritiated uridine into RNA asa — 


marker for this biosynthetic activity. 
Both the fraction of ceils containing 
grains (Fig 3, B) and the number of 
grains per positive cell (Fig 3, C) were 
determined. 

Essentially all cells in the basal and 
spinous layers were labeied. In the su- 
perficial layer, 9% of the normal cells 
and 23% of the papilloma cells were 


labeled. Normal tissue had 10 to 12 : 


grains per cell in the basal and spinous 
layers, with an 89% deerease in the ~ 
superficial layer (Fig 3, C). The basal 
and spinous layers of the papilloma 
tissue had only two grains per cell, 
with essentially no change in the su- 
perficial layer. Only in the most super- 
ficial cells were the number of grains 
equal for the two types of tissue. 
COMMENT 
Abnormalities of differentiation are 
characteristic of carcinomas, and in 


fact are often markers for the aggres- 
siveness of the tumor (ie, anaplastic 
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Fig 3. — Metabolic labeling of normal larynx and laryngeal papilloma tissue fragments in vitro. Ail 
measurements are pooled data from multiple specimens of each type. Hatched bars indicate nor- 
mat tissue; solid bars, papilloma; B, basal layer; Sp, spinous layer; and Su; superficial layer. A, 
Tritiated thymidine incorporation. Tissue fragments were labeled for 4 hours as described in the 
"Materials and Methods" section, and the fraction of heavily labeled nuclei in each tissue layer 
was determined by autoradiography. B and C, Tritiated uridine incorporation. Tissue fragments 
à were labeled for 1 hour, and the fraction of labeled cells and the number of grains per labeled cell 
> were determined by autoradiography. Note the very low number of grains in the papillomas. 


‘carcinoma compared with well-differ- 
entiated carcinoma). There are also 
benign epidermal diseases that are 
characterized by abnormal differenti- 
ation. Mansbridge et al^ have pro- 
‘posed that psoriasis undergoes an 
altered, abnormal pathway of differ- 
entiation, rather than simply not dif- 
ferentiating. The presence of the anti- 
gen V-3 in psoriatic suprabasal cells 
. and the induction of new characteris- 
tic keratins in hyperproliferative 
lesions? support this concept. 
... We have shown that laryngeal pap- 
. illomas also do not undergo normal 
. differentiation. There was a marked 
reduction in cells expressing K13. 
- These were limited to very small clus- 
- ters of cells rather than being dis- 
- persed through all, or nearly all, cells 
.. of the spinous and superficial layers. 
_ The absence of filaggrin, normally as- 













sociated with granular cells, was even 
more striking. Peanut agglutinin 
staining was maintained through the 
full thickness of the epithelium. The 
presence of 4-3 and hyperproliferative 
keratins supports the idea that these 
lesions undergo an altered pathway. 
Only involucrin staining was normal, 
suggesting that involucrin synthesis is 
common to both the normal pathway 
and the abnormal pathway. 

Previous investigators have de- 
scribed abnormalities of differentia- 
tion associated with various papillo- 
mavirus-induced lesions. However, 
none looked at multiple markers of 
differentiation, and only one studied a 
single laryngeal papilloma. Breitburd 
et al?! reported that skin warts con- 
taining HPV-1 showed an inverse re- 
lationship between presence of the vi- 
ral protein E4 and the high-molecular- 
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weight keratins in individual spinous 
cells. Viae et al? reported that both 
malignant and benign epidermal le- 
sions, including warts, had abnormal 
distribution of the 55- to 57-kd kera- 
tins recognized by the antibody KLI 
and a cell membrane antigen recog- 
nized by antibody KL3. Moreover, 
warts showed a variable reduetion in 
staining intensity of the suprabasal 
cells with KLI. Warhol et al? found 
that papillomavirus-induced mild dys- 
plasia of the cervix was associated 
with full-thickness stain for involu- 
crin, including basal cells. Conversely, 
Kaplin et al^ found that a single la- 
ryngeal papilloma showed near-nor- 
mal staining for involucrin. Basal cell 
staining was seen only in severe laryn- 
geal dysplasias not associated with 
papillomavirus infection. Thus, aber- 
rant distribution of involucrin proba- 
bly reflects a more severe dysplasia of 
the epithelium than is seen in most 
papillomas. Our detection of ¥-3 was 
consistent with a previous observation 
by Strefling et al? that this antibody 
stained all cells above the basal iayer 
in one genital papilloma. 

The metabolic labeling studies also 
detected abnormalities in the laryn- 
geal papillomas. The tissue was not 
characterized by a high labeling index. 
Therefore, individual papilloma cells 
do not appear to divide more rapidly 
than the normal cells. Rashad'* re- 
ported in 1969 that the percentage of 
basal cells in human skin warts that 
were labeled in a procedure similar to 
ours ranged from 2.6% to 13.0%, with 
the majority of specimens near 4%. He 
measured a value of 4.5% for nermal 
epidermis. Therefore, it appears that 
both mucosal and epidermal papillo- 
mas are not, in many, if not most, 
cases, characterized by high rates of 
DNA synthesis. The difference be- 
tween his findings and ours most likely 
reflects the fact that skin warts usually 
produce large amounts of virus; there- 
fore, replication of viral DNA was de- 
tected in some specimens. Laryngeal 
papillomas produce little virus. and 
most of the DNA synthesis we detected 
is cellular. Despite the normal levels of 
DNA synthesis, the structure of the 
laryngeal papilloma means an in- 
creased number of basal and supra- 
basal cells per millimeter of laryngeal 


Laryngeal Papillomas— Steinberg et al 





















surface. Thus, in vivo, there is proba- 
bly a net increase in the production of 
new cells relative te the normal laryn- 
geal tissue. | 

Surprisingly, uridine incorporation 
P^ oxide Lcd in the papil- 





ins. TI Th iis would be 
igilv t du the keratins, which 
comprise 20% of the total cell protein. 

We would propose a model for the 
hyperplasia associated with laryngeal 
papillomas. The marked decrease in 
differentiation is nct matched by a re- 
duction in the fraction of replicating 
basal cells, which remains nearly nor- 
mal. The result is the characteristic 
thickening of the spinous layer. In ad- 
dition, there is an Increase in the sur- 
face area of the basal lamina, and 
there is a concomitant increase in the 
total number of basal cells. Together, 
these changes result in the large mass 
of tissue seen in the papilloma. 

These findings ceuld affect future 
attempts to develop treatments for la- 
ryngeal papillomas. The absence of a 
high rete of proliferation suggests 
that drugs targeted $o rapidly dividing 
cells will not be effective. The failure to 
differentiate suggests that therapies 
that enhance differentiation might be 
more swecessful. Future studies are 
needed to determine which interac- 
tion(s) af viral gene products and cel- 
lular faetors disrupts the normal reg- 
ulation ef growth and differentiation. 
This infermation might then be used to 
intervene in the pathophysiologic pro- 
cess. 
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 Cisplatin-] 


luorouracil Interaction in a 


Squamous Cell Carcinoma Xenograft 


€ Patients with squamous cell carci- 
noma of the head and neck are treated 
with cisplatin and fluorouracil according to 
a schedule based on the findings of clini- 
cal studies. A similar schedule showed a 
supra-additive effect in the treatment of 
xenografted human squamous cell carci- 
noma of the head and neck. We sought to 
ascertain whether this schedule was opti- 
mal. A single intraperitoneal injection of 
cisplatin (7.5 mg/kg) was combined with 
three injections of fluorouracil given dur- 
ing a 24-hour period (total dose, 150 or 80 
mg/kg) before, during, or after cisplatin 
administration. The combined effect of 
cisplatin and fluorouracil on tumor growth 
and toxic effects was schedule depen- 
dent. Consideration of both toxic effects 
and tumor growth inhibition, as assessed 
by reduction of the area under the growth 
Curve, the optimal administration interval 
<- Was found to be fluorouracil given 3 days 
. after cisplatin administration. 
> (Arch Otolaryngol Head Neck Surg. 
|..1990;116:1172-1176) 
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is chiefly based on the findings of clin- 
ical studies by the Wayne State Uni- 
versity (Detroit, Mich) group.*’ 

The administration schedule for 
the cisplatin-fluorouracil combination 
generally adopted in the treatment of 
SCC of the head and neck was origi- 
nally a bolus infusion of cisplatin fol- 
lowed by a 96-hour infusion of 
fluorouracil.’ In 1985, Rooney et ab 
showed improved results in the com- 
plete response and survival of patients 
with advanced head and neck cancer 
after three-course induction therapy 
with cisplatin followed by a 120-hour 
fluorouracil infusion. 

In a previous study,’ we found that a 
similar schedule applied to xeno- 
grafted SCC of the head and neck 
showed a supra-additive effect of cis- 
platin and fluorouracil on tumor 
growth inhibition. Cisplatin was then 
given as a single intraperitoneal (IP) 


bolus injection, followed by repeated 
IP fluorouracil injections during a 
4-day period. The findings of that 


-originally investigated in a murine : study raised the question of whether 


leukemia model.'* The cisplatin and. 
fluorouracil schedule used i in the reat- - 


| the schedule adopted was optimal. - 
"The purpose of this study was thus. 


ent of patients with. squamous. cell to study further the optimal interval o 


cinoma f di of the head and neck between cisplatin and fluorouracil ad- 


ministration 
xenografted SCC of the head and neck. - E 


in the treatment i 


MATERIALS AND METHODS | 
Mice s 
The animals used in our study, 5- to 
8-week-old male and female nude BALB/c 
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the following formula: volume = 

D width 
-cording to this formula correlates well with 

^ tumor weight" Treatment efficacy of the 







mice, were kept under sterile but not spe- 
cific pathogen-free conditions.’ 


Tumors 


The tumor line used was a poorly differ- 
entiated SCC originating from the nasal 
cavity and was in its 80th to 96th passage. 
Histopathologic examination showed a re- 
tained histologic appearance, and immuno- 
histochemical analysis of human 8,-miero- 
globulin and human cellular retinol-bind- 
ing protein confirmed that the tumor cells 
were of human SCC origin.*“ The tumor 
line was aneuploid, the DNA index was 1.6, 
and the tumor volume doublingtime was 3.5 
days. Tumor grafts were serially trans- 
ferred by. subeutaneous inoculation of 
2xX2X2-mm sections dorsally in each 
mouse, one section on either side. Two sep- 
arate inocula were used, as growth pattern 
analysis had not revealed any host-induced 
uniformity of growth, which is in accor- 
dance with the findings of Warenius et al" 
and Spang-Thomsen et al. 


Tumor Volume Measurements 
Two orthogonal diameters of the tumor 


were measured with vernier calipers, and 


tumor volume was calculated according to 
(length x 
2/2. Tumor volume calculated ac- 














'gimets was assessed by com- 
g growth reduction expressed as the 


; ; ea under the growth curve (AUC).® 


E . Drugs 
Cisplatin (7.5 mg/kg) was given once IP. 


: This dose was found to have a mortality of 


less than 10% and to induce less than 20% 
weight loss. Although single-dose fluoro- 
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Fig 1.—Left, The effect of different schedules of 7.5 mg/kg of cisplatin and 150 mg/kg of fluorouracil and 
of sing-e-drug treatment on tumor growth (in terms of area under the growth curve [AUC]) (open squares) 
and oresurvival (open triangles) in relation to sodium chloride -treated controls, all of whom survived. Values 
on the «-axis:incicate fluorouracil administration relative to cisplatin administration (before [days —3 to — 1], 
on the:same day [day 0], or after [days 1 to 3]). Right, The effect of different schedules of 7.5 mg/kg of 
cisplat^? and 80 mg/kg of fluorouracil and of single-drug treatment on tumor growth (in terms of AUC) in re- 
iation te sodium chloride -treated controls, all of whom survived. Values on the x-axis indicate fluorouracil 
administration relative to cisplatin administration (before [days —4 to — 1], on the same day [day O], or after 
[days tto 5) (second experiment). Vertical bars indicate SEM. 


uracil up to a dose of 208 mg/kg is not as- 

í sociated with an? morta3ty at all, mortal- 

> ity was significantly increased when the 

same dose was given in ths form of repeated 

injections.” We izitially chose a total fluo- 

rouracil dose of 150 mg/Ez to reduce mor- 

tality as it was ad ninistesed IP three times 

(ie, 50 mg/kg) at 2-hour iatervals. In a sec- 

ond experiment, the fluorouracil dosage 

was reducec to 80 mg/kg co further dimin- 

ish mortality. All injections were given IP 

at a volume of 0. ao to 0.6: 5 mL/g of body 
weight. 





| Schedules 


In the first experiment seven different 
<o. schedules were tested. Fluorouracil was 
-> given 3 days, 2 days, or Eday before (re- 
 ferred to as ~3, — “and —: in figures); the 
(2 same day as | ‘Oin f heguresbh ri, 2, or 8 days 

after (1, 2, and 3 n fig res) eisplatin ad- 
ministration Resu: of thedifferent sched- 
tment avere compared 
tin alene, fluorouracil 
oride alone ün e con- 
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duced from 150 to 80 mg/kg to minimize 
mortality. 


Exclusion Criteria 


Tumor diameter and animal weight and 
survival were recorded 3 days before the 
start of therapy, at the start of therapy, and 
then twice weekly for 21 days. Tumors 
without increased volume before the start 
of treatment were excluded, as were tumors 
with a volume less than 50 mm! (diameter, 
4.65 mm) at the start of treatment. If ani- 
mal weight decreased between day —3 and 
day 0 and was less than 18 g, the animals 
were excluded. Each treatment group com- 
prised five to 10 animals (seven to 15 tu- 
mors) in the first experiment and six to 
eight animals (nine to 15 tumors) in the 
second. Progressive tumor growth at day 11 
after transplantation was 74%, or 162 of 220 
tumors. transplanted (second experiment). 


Statistics 
Statistical comparison was performed 
with the RS/1 data analysis system (Bolt, 
Beranek and Newman Research Systems, 


Cambridge, Mass) on an IBM ATS PC (IBM 


Corp, Greenock, Scotland, UK). Differences 


within experiments were tested with one- 
way analysis of variance (ANOVA), and 


differences between treatments were tested 
with the Mann-Whitney U Test. 
RESULTS 


In the first experiment, differences 
of tumor growth inhibition within the 


Cisplatin-Fluorouracil—Rydell & Wennerbe: g 


experiment were significant as tested 
with ANOVA both for all groups and 
for the seven cisplatin-fluorouracil 
combined treatment groups (P < .001 
in both tests; Fig 1, left). Neither cis- 
platin nor fluorouracil alone gave any _ 
significant reduction of AUC (85% and 
78% of sodium chloride-treated con- 
trols). All combined schedules tested 
gave a significant (P < .05) reduction 
of AUC (maximum/minimum, 56% / 
6% of sodium chloride-treated con- 
trols). The most effective tumor 
growth inhibition was observed in two 
groups: fluorouracil given 1 day before 
or 3 days after cisplatin; there was no 
significant difference between these 
two groups. 

There was a tendency toward cova- 
riation between tumor grow th inhibi- 
merit. omoara. with 
treatment, all combinations tested re- _ 
sulted in enhanced mortality, with. : 
survival being poorest in the g - 
treated with fluorouracil 1 day before. ; 
cisplatin (Fig 1, left). E Z 

Taking both mortality and growth’ z 
inhibition into consideration, the best — 
administration interval in the firstex- 
periment was fluorouracil given 3 days £g 
after cisplatin. . | F 












single-drag X : 























- In the second experiment, differ- controls). All combined schedules 
` ences of tumor growth inhibition tested gave significant (P < .05) tumor 
^ within the experiment were signifi- growth inhibition (maximum/mini- 
cant for all groups as tested with mum, 54%/14% of sodium chloride- 
(NOVA (P<.001; Fig 1, right) treated controls). For the 10 groups 
There was a significant reduction treated with  cisplatin-fluorouraeil 
jn AUC (P <.05) for the cisplatin- combined, differences of tumor growth 
treated group (49%) compared with ^ inhibition within the experiment were 
sodium chloride-treated controls. No not significant as tested with ANOVA 
significant tumor growth inhibition (P = .215). As in the first experiment, 
. was seen after fluorouracil treatment ^ the most effective tumor growth inhi- 
: Alone (65% of sodium chloride-treated bition was observed in two groups: flu- 
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Fig 2.— Changes in mean body weight during treatment with different schedules of 7.5 mg/kg of 
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after cisplatin. 

In the second experiment, where the 
fluorouracil dose was reduced from 150 
to 80 mg/kg, no mice died after the 
start of treatment. 

Weight changes for different treat- 
ment schedules are illustrated in Figs 
2 and 3. The weight loss did not exceed 


20% in any of the groups in either of 


the experiments (Fig 3). Recovery 
from initial weight loss was delayed in 
the group given fluorouracil 1 day be- 
fore cisplatin (Fig 2), as it was, to some 
extent, in the group given fluorouracil 
on the same day as cisplatin. 

Data for the two groups with the 
most pronounced tumor growth inhi- 
bition (fluorouracil 1 day before or 3 
days after cisplatin) were analyzed for 
correlation between tumor volume at 
the start of treatment and growth 
inhibition (r 2.77, P « .05). Results 
from these two groups are plotted in 


Fig 4 together with those of sodium. 


chloride-treated controls. 

There was no difference in tumor 
volume at the beginning of treatment 
in the 13 groups in the second experi- 
ment (ANOVA, P = .90). 


COMMENT 


Our findings demonstrate that the 
effect of the combination of cisplatin 
and fluorouracil on tumor growth and 
toxic effects is schedule dependent. As 


Fig 4.—Relationship between tumor volumes (log) on day Q and final 


Fig 3.—Maximum reduction of mean body weight of surviving animals absolute area under the growth curve (AUC) values for the respective 

for different schedules of cisplatin and fluorouracil and single-drug tumors. Squares indicate fluorouracil administered 3 days after cispla- 

treatment. First experiment, 7.5 mg/kg of cisplatin and 150 mg/kg of tin; diamonds, fluorouracil administered 3 days before cisplatin; and plus 

< fluorouracil; second experiment, 7.5 mg/kg of cisplatin and 80 mg/kg signs, sodium chloride-treated controls (r = .77, P < .05 for the former 
: of fluorouracil. two groups). 
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to the mechanism responsible for the 
. effectofthecisplatin-fluorouracil com- 
| bination there are several possibili- 
s ties. - l 
~The non-cell-cycle-specific alkylat- 
-.. ing agent cisplatin binds to the gua- 


nine N, and forms intrastrand and in- 
terstrand cross-linkings in DNA," 


~~ thus causing tumor cell kill. In a pre- 


vious study of the effect of cisplatin on 
the cell-cycle phase distribution of xe- 
nografted SCC of the head and neck,” 
there was a profound (approximately 
20% to 50% ) but transient accumula- 
tion of cells in the S-phase of the cell 
cycle, reaching a peak 24 to 48 hours 


| after cisplatin administration. There 
c was no histopathologic evidence of cell 
< RHL The events were compatible with 


a transient bleckage im the G1-5 tran- 
sition, followed by a delayed S-phase of 
the cell eyele or S-G2 transition of the 
cell cycle. 

Fluorouracil exerts its effects 
through several mechanisms, A major 
lecus of action of fluerouracil is 
thymidylate synthetase. The fluo- 
rouracil metabolite flucrodeoxyuri- 
dine monophosphate forms a complex 
with thymidylate synthetase and 5,10- 
methylenetetrahydrofolate, thus in- 
hibiting the conversion cf deoxyuri- 
dine monophosphate to ceoxythymi- 
dine monophosphate and consequently 
inhibiting DNA synthesis. * Studies by 
Caradonna and Cheng” indicate also 
that the fiuorouracil metabolite fluo- 
rodeoxythymidine triphosphate could 
be synthesized in human cells and in- 
corporated into DNA, a finding later 
supported by Lónn and Lénn.” 

In addition, incorporation of fluo- 
rouracil into RNA has been de- 
scribed.” Fluorouracil is regarded as 


dE cell-cycle-specific drug fer which the 


periods of maximum sensitivity are 
the Gl- and S-phases***' ard is rapidly 


P eliminated with a half-life of approxi- 


mately 15 minutes.” 

Both DNA and RNA effects of fluo- 
rouracil have been deseribed."? The 
critical pathway varies with cell type.” 
If incorporation into RNA is the main 
mechanism of action, the optimal 
scheduling of fluorouracil would be 
large, single doses. Inhibition of 
thymidylate synthetase and subse- 
quent interference with DNA synthe- 
sis would be more effective if fluoro- 
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uracil were given in intermittent doses 
or infusions.” The greater tumor in- 
hibiting effect of single-dose fluoro- 
uracil vs the same total dose fraction- 
ated suggests the possible involvement 
of an RNA-based effect in our tumor 
system.* 

In our study, fluorouracil was ad- 
ministered IP three times at 8-hour 
intervals, whereas patients are usually 
treated with 120-hour infusions. It is 
essential to bear this in mind when in- 
terpreting the results. However, with 
fluorouracil administered three times 
at 8-hour intervals, all cells entering 
the S-phase during the 24-hour period 
should be exposed to fluorouracil.* 

When given in combined treatment 
1 day before cisplatin, fluorouracil may 
cause recruitment of cells in both tu- 
mor and normal tissue,” and thus the 
subsequent cisplatin treatment may 
not only kill tumor cells but also ap- 
parently normal proliferating cells. 
The rapid toxic effects noted in our 
study were probably due to effects on 
gastrointestinal cells. The mice get di- 
arrhea, become dehydrated, and die 
within a few days. Reduction of the 
fluorouracil dose seems to reduce this 
complication (second experiment). 

Fragmentation and bridging of 
chromosomes have been observed to 
occur after fluorouracil treatment,” 
which may sensitize DNA to a subse- 
quent attack by alkylating agents.*” 

When cisplatin is administered be- 
fore fluorouracil, several modes of ac- 
tion are possible. Cisplatin induces ac- 
cumulation of cells in the S-phase, thus 
increasing the number of cells in a 
sensitive phase exposed to subsequent 
fluorouracil administration.’ This hy- 
pothesis is supported by our finding 
that the most optimal administration 
schedule is fluorouracil given 72 hours 
after cisplatin (ie, when cisplatin-in- 
duced blockage is released). 

The production of DNA lesions by 
cisplatin and other alkylating agents 
is followed by DNA repair mech- 
anisms.” It is possible that fluoro- 
uracil or its metabolites, via inhibition 
of thymidylate synthetase and/or flu- 
orodeoxythymidine triphosphate in- 
corporation into DNA, producing 
labile sites in the DNA,” disturbs 
these DNA repair mechanisms.’ Su- 
pra-additive cytotoxic effects have 





been shown in a human colon cancer 
cell line in vitro when cisplatin admin- ` 
istration was followed by or preceded | 
that of the antimetabolites arab- 
inofuranosyleytosine and hydroxy- 
urea”; a significant increase in cispla- 
tin-induced DNA interstrand cross- 
linkage suggested inhibition of the 
DNA repair mechanisms. 

A third possible mechanism by 
which cisplatin may enhance fluoro- 
uracil effects has been suggested by 
Scanlon et al?' who showed a syner- 
gistic effect of cisplatin and fluoro- 
uracil in a human ovarian cell line cul- 
ture. Their study showed that the 
mechanism underlying the observed 
synergy may be an increase of intra- 
cellular reduced folate concentrations 
after exposure to cisplatin, leading to | 
increased formation of a stable ter- 
nary complex between fluorodeoxy- 
uridine monophosphate, thymidylate 
synthetase, and reduced folates after 
subsequent administration of fluoro- 
uracil. 

In our first experiment, there was a 
tendency toward covariation between 
tumor growth inhibition and mortal- 
ity. There was no mortality among the 
sodium chloride-treated controls; 
when the fluorouracil dose was re- 
duced, all the mice survived. Thus, 
mortality is probably due to cytotoxic 
effects rather than tumor effects. 

The effect of the combination treat- 
ment has previously been found to be 
more pronounced in small vs large 
tumors.* This was verified in our study, 
where a correlation was found between 
tumor volume at beginning of treat- 
ment (day 0) and AUC for each tumor 
for the two groups given fluorouracil 1 
day before or 3 days after cisplatin 
(r= It, P< .05; Fig 4). Similar data 
have been reported from a study of pa- 
tients with advanced head and neck 
carcinomas; Picker et.al found the 
initial tumor stage to be predictive of 
both response to induction chemother- 
apy and patient survival and concluded 
that induction chemotherapy may best 
benefit patients with small tumors. 

In summary, our purpose was to as- 
certain whether the effect of cisplatin 
and fluorouracil in the treatment of 
xenografted SCC of the head and neck 
is schedule dependent. Taking both 
mortality and growth inhibition into 


Cisplatin-Fluorouracil—Rydell & Wennerberg 1175 








consideration, the optimal schedule 
was found to be fluorouracil given 3 
— days after cisplatin (ie, when the cis- 
. platin-induced S-phase blockage is re- 
. leased). At this stage, the number of 

-cells in the S-phase (and thus sensitive 
. to fluorouracil) is doubled. Moreover, it 
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is possible that the sensitivity of cells 
to fluorouracil may be enhanced due to 
increased amounts of folates following 
cisplatin administration and/or fluo- 
rouracil disturbance of the DNA re- 
pair mechanisms that results from 
cisplatin treatment. 
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e Photodynamic therapy was tested for 
its theraneutic efficac* in eradicating rab- 
bit papiloma warts. The wild-type viral 
warts suspension wes used to induce 

i treatable papilloma warts in the cutaneous 
tissue of Dutch Beitedirabbits. The photo- 
sensitizing agents esed intravenously 
4 Were Photofrin H at 30 mg/kg of body 
rie weight and Chlorin e monoethylene di- 
amine monohydrochicric acid (Chlorin e, 

ng med HCP. at 1 mg/kg ef body weight. The 

: o lasers used were an arson-dye laser at 628 
and 655«nm and a gole vapor laser at 628 
nm. The irradiances of 25 tc 180 mW/cm* 
AU were applied topicallywith an end-on lens 
opticai fiber with total -adiant doses of 7.5 

to 54 d'em”. Photofrin I and the argon-dye 

laser at the highest light dosage (54 J/ 





The identifieatior of human papil- 
lomavirus in cervical cancer! and 

. malignant lesions cf the conjunctiva 
| and eornea? has been recently re- 
^. ported. The consistent and specific as- 
>o sociation of. haman papillomavirus 
E. with Re verrucous carcinoma of the 
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cm?) and Chlorin e, monoethylene diamine 
monohydrochloride administered 2 hours 
before argon-dye laser irradiation at 655 
nm at the highest light dosage (54 J/cm?) 
produced wart regression. Total wart re- 
gression without recurrence was achieved 
with Photofrin Il and the gold vapor laser at 
ali light dosages. The difference observed 
between the argon-dye laser and the gold 
vapor laser might be explained by the 
pulsed nature of the gold vapor laser, with 
its high-peak powers, some 5000 X the 
average measured light dose. in this 
model, the smaller, less cornified lesions 
were more effectively treated with photo- 
dynamic therapy. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:1177-1180) 


treatment of this virus. Photodynamic 
therapy (PDT) is a new approach to 
destroy pathological, altered cells se- 
lectively by an interaction between 
absorbed light and a retained photo- 
sensitizing agent. At this time, Photo- 
frin II, a polyporphyrin mixture, is the 
only photosensitizer approved for can- 
cer phototherapy clinical trials. Pho- 
tofrin II with laser excitation at 628 
nm has been proved to be effective 
treatment of human papillomavirus 
laryngeal papillomas in two patients.* 
New and more potent photosensitizers, 


such as Chlorin e, derivatives (absor- 


bance peak at 650 nm), are under 
investigation) Lasers are used to ex- 
cite photosensitizers becauze of their 
capability to pass high-intensity 


Laser Photodynamic Therapy- a 


monochromatic light through optical 
fibers to reach remote body cavities. 
The continuous-wave argon-dye laser. 
is frequently chosen in PDT for its 
tunability at different wavelengths. 
Therefore, this laser car be used to ex- 
cite different photosensitizers. A dis- 
advantage of the clinical argon-dye_ 
laser, however, is rapic degeneration 
and unreliability. 


The gold vapor laser is a pulsed laser. ^. 


with the fixed wavelength of 628 nm. 


Although more durable and reliable, us 


this laser is not tunable. 7 

Rabbits provide one of the few in 
vivo papilloma viral. research PDT 
models. Precancerous papilloma viral 
lesions can be induced in the rabbit’s 
skin in the form of warts. These warts 
have been treated successfully with 
hematoporphyrin PDT. 

In this study, the Shcpe papilloma- 
virus-Dutch Belted rabbit model was 
used to evaluate the efficacy of PDT 
with either Photofrin II combined 
with an argon-dye laser-or with a gold 
vapor laser, or Chlorin e, monoethyl- 
ene diamine hydrochloride combined 
with an argon-dye laser. 


MATERIALS AND METHODS 


A rabbit papillomavirus: suspension was 
prepared from a l-g Eastern cottontail 


wild-type wart that was ground up in a 10- 


mL solution of edetic acid (10 mmol of TRIS 
buffer, 1 mmol of edetic aeid [EDTA], pH 
7.6). The mixture was centrifuged; the su- 
pernatant was collected, eo in 0.5 
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mL, and stored at —70°C. Aliquots were 
thawed, and 50 uL was rubbed into cutane- 
ous scarifications on the backs of Dutch 
Belted rabbits. Papillomas were induced in 
six distinct regions of 1 em? in four Dutch 
Belted rabbits. The warts began to appear 
within 3 to 5 weeks. The photosensitizers 
used were Photofrin II (supplied by Quad- 
ralogic Technologies Inc, Vancouver, Brit- 
ish Columbia) and Chlorin e, monoethylene 
diamine monohydrochloric acid (Chlorin e, 
med HCI, supplied by Porphyrin Products 
Inc, Logan, Utah). Photofrin II was given 
intravenously in a dose of 10 mg/kg of body 
weight, and Chlorin e, med HCl was given 
intravenously at a dose of 1 mg/kg of body 
weight. 

In the first treatment modality, Photo- 
frin II was injected 24 hours before laser 
irradiation (25 to 180 mW /em?) with an ar- 
gon-dye laser at 628 nm. The radiant dose 
was 7.5, 15, 27, or 54 J/cm? with irradiation 
times of 5 minutes per lesion. The second 
treatment modality was Photofrin II, 
which was injected 24 hours before gold va- 
por laser irradiation (25 to 180 mW/cm?) at 
628 nm at the same radiant dose as the first 
treatment modality. The third treatment 
modality was argon-dye laser irradiation at 
655 nm either with 7.5, 27, or 54 J/em? 2 
hours after Chlorin e, med HCI injection or 
with 54 J/cm? after 24 hours. Irradiation 
with laser light was for 5 minutes per 
lesion. In every treatment group, a nonir- 
radiated wart served as a control. The 


fourth treatment modality was laser irra- 
diation alone at the highest radiant dose for 
each laser and each particular wavelength. 
The laser was applied topically with an 
end-on lens optical fiber. A spot size of 3.14 
cm? (diameter, 2 cm) was used, exposing a 
considerable margin of normal tissue 
around the wart. During this procedure, the 
animals were sedated with ketamine hy- 
drochloride (100 mg/mL), 2 parts, xylazine 
hydrochloride (Rompun) (20 mg/mL), 1 
part, 1.5 mL intramuscular. 

Papilloma lesions grow at different rates 
after inoculation. From past experience in 
defining optimal PDT parameters, larger 
and cornified warts are less responsive, 
possibly due to a lack of light penetration. 
Therefore, larger cornified warts were used 
as controls, and the less cornified warts 
were used for PDT. To compare the growth 
rate of control and treated warts, the vol- 
umes were normalized (volume at n days 
after treatment divided by volume at day of 
treatment). Every 5 to 7 days, wart volumes 
were measured with digital calipers, and 
35-mm photographs were taken. 


RESULTS 


Photodynamic therapy appeared to 
be effective when, within 1 week, re- 
gression of the warts started to occur 
in the animals that were treated with 
photosensitizers and light. A dark scab 
and drying of the wart and sometimes 


discoloration of the skin around the 
wart indicated the first evidence of this 
regression. Within the gold vapor laser 
treatment area, edema and erythema 
were more pronounced. During the 
next 2 weeks, the scab dried up, and the 
surrounding skin became normal. 
None of the lesions treated with either 
light alone or photosensitizer alone 
showed these changes; instead, the 
warts increased in size and cornified 
with time. 

The wart regression was seen with 
Photofrin II and argon-dye laser light 
with the highest light dosage of 54 J/ 
em? (Fig 1). Chlorin e, med HCl, in- 
jected 2 hours before argon-dye laser 
at the highest light dosages, showed 
the best wart regression (Fig 2). Only 
the treatment modality with Photo- 
frin II and the gold vapor laser was 
able to cure the warts effectively, at all 
light dosages, except for one large, 
more cornified wart treated at 15 J/cm? 
(Fig 3). 


COMMENT 


Photodynamie therapy is a new 
treatment modality to treat viral le- 
sions effectively.’ The combination of 


. Photofrin II and an argon-dye laser 


has already been used to treat patients 


Fig 1.—Left, Photodynamic therapy (PDT) of papilloma viral lesions. Normalized wart volumes (volume at n days after treat- 
ment / volume at day of treatment) is plotted at different time intervals, after PDT for each different light dose. Photosensitizer: 
Photofrin Il, 10 mg/kg, intravenously 24 hours before lasing. Laser: argon-dye at 628 nm for 5 minutes. Right, Papilloma viral- 
induced warts on rabbit skin. At left, Noninfected warts. At right, PDT with Photofrin Il, 10 mg/kg, intravenously 24 hours be- 
fore argon-dye laser, 620 nm, at 27 J/cm? for 5 minutes. Eleven days after PDT, the warts are dried and discolored, and 15 
days after PDT, the wart fell off, although recurrence appeared. 
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Fig 2.—Left, Photodynamic therapy (PDT) of papilloma viral lesions. Normalized wart volumes (volume at n days after reat- 
ment / volume-at day of treatment) is plotted at different time intervals after PDT for each different light dosage. Photosensi- 
tizer: Chlorin e, med HCI, 1 mg/kg, intravenously. Laser: argon-dye at 655 nm for 5 minutes. Right, Papilloma viral-induced 
warts cn rabbit skin. At left, Nontreated warts. At right, PDT with Chlorin e; med HCI, 1 mg/kg, intravenously 2 hours before 
argon-dye laser, 655 nm, at 54 J/cm? for 5 minutes. Thirteen days after PDT, the warts are dried and discolored, and 16 days 
after PDT, the wart fell off. 


Fig 3.— Left, Photodynamic therapy (PDT) of papilloma viral lesions. Normalized wart volumes (volume at n days after treat- 
ment / volume at day of treatment) are plotted at different time intervals, after PDT for each different light dose. Photosensi- 
tizer: Photofrin Il, 10 mg/kg, intravenously 24 hours before lasing. Laser: gold vapor at 628 nm for 5 minutes. Right, Papilloma 
viral-induced warts on rabbit skin. At left, Nontreated warts. At right, PDT with Photofrin Il, 10 mg/kg, intravenously 24 Fours 
before gold vapor laser, 628 nm at 27 J/cm? for 5 minutes. Seven days after PDT, marked erythema was noted at the lased 
area. The wart then fell off, and the erythema and edema disappeared. Normal skin with regrowth of skin hair was observed 
at 34 days after PDT. 
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This study shows that the highest 


ession was not achieved in this model 
sumably due to the cornified le- 
sions. In addition, light penetration in 
€ Mew is jug thani in skin’ There- 








ment inbdality, the normal e reac- 
tion to the PDT was more pronounced 
_ than in the other treatment modali- 
ties. The lowest light dosage gives the 
s “mildest normal skin effect. The differ- 
. ence in the PDT effect of the gold va- 
|. por laser as compared with the argon- 
^. dye laser has been reported before.*” 
.. In this study, the PDT parameters, 
= such as photosensitizer, wavelength, 
light dosage, and time interval be- 
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d lacyngoal. papilloina: duce eal. 


light. dosage i in this treatment modal- 
ity was most. effective. Total wart re- 





tween photosensitizer injection and 
laser irradiation, were kept the same 
for both lasers. The difference between 


_ the lasers is the pulsed nature of the 


gold vapor laser contrary to the con- 


tinuous-wave nature of the argon-dye 


laser. With a pulse rate of 7500 Hz and 


a pulse duration of 25 nanoseconds, 


this pulsed laser generates à high-peak 
power of 5000 X the average light dos- 
age. | 

The Chlorin e, derivative is a new, 
promising photosensitizer because of 
its relatively high absorption peak at 
655 nm. The photosensitizer is possibly 
more potent for PDT than the porphy- 
rin derivatives.*? In addition, a reduc- 
tion in skin phototoxicity was seen af- 
ter 24 hours.” In this study a 10-fold 
lower dose of Chlorin e, med HCI, 
injected 2 hours before laser irradia- 
tion, was as effective as Photofrin II at 
94 J/cm’. Chlorin e, med HCl was less 
effective when laser irradiation was 
delayed for 24 hours after injection 
and ineffective with low light dosages. 
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Although only partial wart regression . 
was seen in this model with Chlorin e, $i 
med HCl treatment, it can be as effec- A 
tive as Photofrin II in a lower drug — 
dose with less skin phototoxicity. How- 
ever, lower doses of Photofrin II are 
warranted in future studies for better 
comparison and efficacy. 


CONCLUSION 


In this study, the combination of 
Photofrin II and a gold vapor laser was 
the most effective treatment of papil- 
loma viral lesions in a rabbit model. 
Chlorin e, med HCl is a new, promising 
photosensitizer that might be as effec- 
tive as Photofrin II with the same PDT 
parameters but with a lower drug dose 
and less side effects with regard to skin 
phototoxicity. 
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‘lass I and Class II Antigen 


— Carcinoma of the Head and Neck 


John R. Houck, MD; F. Mack Sexton, MD; Grazyna Zajdel 


e We compared human major histocom- 
patibility {HLA} class | and ciass Il antigen 
expression on squamous cell carcinoma of 
the head and neck with that on normal mu- 
cosa. Frozen sections of a consecutive 
-series of 30 squamous ceil carcinomas 
were stained with the monoclonal antibod- 
ies W6/22 (class 1) and anti-DR (class li) 
using ar immunoperoxidase technique. 
Normai mucosa showed class | and class Il 
expression in the basal layers only. Class 
i expression on tumors was diffuse in 87%, 


© patchyir 10%, and scattered in 3%. Class 


i expression or tumors was diffuse in 
20%, patzhy in 52%, scattered in 20%, and 
absent in 796. Patterns of expression did 
not correlate significantly with clinical pa- 
rameters. including survival, except that 
class li diffuse and patchy patterns were 
found to correlate with more poorly differ- 
entiated tumors. 

(Arch Otolaryegol Head Neck Surg. 
1990; 116:118 1-185). 


Ys hme” 


Watt dor pub cation n May: 15, 1998. 





he HLA locus in humans is found 
on the short arm of chromosome 6 
and codes for a variety of cell-surface 
proteins. The best-known functions of 
these cell-surface glycoproteins in- 
volve immune activation, especially 
recognition of self vs nonself. The in- 
tensity of the response is "restricted" 
by the HLA type of the immune cells.'? 
The class I antigens are coded for in 
the HLA-A, HLA-B, and HLA-C loci, 
and class I compatibility between cy- 
totoxie T cells and target cells (ie, 
virus-infected cells and tumor cells) is 
often necessary for effective killing 
(class I restriction). Class II antigens 
are coded for in the D locus, and class 
II compatibility between macrophages 
and T cells may be necessary for effec- 
tive T- and B-cell activation (class II 
restriction). Alteration of HLA ex- 
pression may be one way that cancer 
cells avoid immune surveillance.^? 
Class I antigens are expressed on all 
nucleated human cells. A decrease in 
HLA class I expression may impair the 
ability of cytotoxic T cells to recognize 
and destroy tumor cells.^* Decreased 
class I expression has been discovered 
in several human tumors, including 
skin, breast, colorectal, and lung epi- 
thelial tumors."? Recent evidence indi- 
cates that HLA expression on tumor 
cell lines, such as lung, skin, and 
squamous cell careinoma, may be mod- 
ulated by biologic response modifiers, 


such as interferon gamma." An in- 
crease in expression may make these 
tumors more susceptible to attack by 
eytotoxie T cells. 

Class II antigens are normally found 
on B cells, activated T cells, Langer- 
hans cells, macrophages, basal cells of 
the epidermis, and vascular endo- 
thelium." Recent studies of class II 
expression indicate that many types of 
human epithelial tumors have no or a 
low degree of expression, but the class 
II expression can be modulated by 
interferon. Modulation of class IT ex- 
pression by interferon may improve 
macrophage and T-cell activation in 
response to the tumor cells. 

We hypothesize that (1) tumor cells 
of squamous cell carcinoma express 
HLA class I and II antigens on the cell 
surface and (2) the variability of ex- 
pression has prognostic significance. 

Our hypothesis was tested using im- 
munoperoxidase staining of frozen 
sections of a series of: squamous cell | 
carcinoma. Patient records were re- 
viewed to obtain relev ant, it clinical vari- 
ables. 


MATERIALS AND METHODS. 
Monoclonal Antibodies - 


The monoclonal antibody W6/ 32, sub: fee 5 


class IgG,, (Sera-labs, Sussex, England), 
recognizes a shared determinant of HLA-A, 


HLA-B, and HLA-C. The monoclonal anti- 
P» (Bec- a 


body anti-HLA-DR, subclass IgG I 
ton Dickinson, Mountain. View, Calif) rec- 
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 ognizesa nonpolymorphic antigen coded for 

< . in the class II locus. Sections of each tumor 

were stained in parallel with irrelevant 
IgG,, as a staining control. 


Specimen Preparation 


A sample of tumor was taken from a con- 
. secutive series of surgical specimens of 
.. Squamous cell carcinoma that were large 
. enough for sectioning. Surgical specimens 
. were obtained from each patient at the time 
`- of surgery, immediately snap-frozen in lig- 
uid nitrogen; stored in the vapor phase of 
liquid nitrogen; cut into 8-um-thick sections 
onto microscope slides using a cryostat; and 
immediately fixed in acetone at 4°C for 10 
minutes. 


Staining of Specimens: Avidin-Biotin 
Complex, Immunoperoxidase 
Method 


Duplicate slides were made for each spec- 
imen for class I, class II, irrelevant IgG, 
and no primary antibody. After air-drying, 
the sections were washed in phosphate- 
buffered saline (PBS) for 2 minutes and 
then were incubated at room temperature 
with normal horse serum for 20 minutes to 
block nonspecific staining and then with the 
primary monoclonal antibody for 1 hour. 
After washing in PBS for 10 minutes, they 
were incubated with a biotinylated anti- 
body for 30 minutes. Then, after washing in 
PBS for an additional 10 minutes, they were 
incubated with a mixture of avidin and bi- 
otinylated peroxidase (Vectastain ABC Re- 
agent, Vector Laboratories, Burlingame, 
Calif), for 10 minutes. After a 10-minute 
wash in PBS, the developing agent (diami- 
nobenzidine) was added until color ap- 
peared on the slides (approximately 5 to 10 
minutes). The sections were washed in PBS 
for 10 minutes and counterstained in the 
following manner: Harris hematoxylin for 
1 minute, tap water wash, PBS wash, am- 
monia-water destaining, and PBS wash. 
Coverslips were then applied with an aque- 
ous, non-fluoresceing mounting medium 
(Immumount, Shandon, Sewickley, Pa). 













Evaluation of Antigen Expression 


The intensity of staining of malignant 
cells in the tumor nests was compared with 
the staining of adjacent stromal and in- 
flammatory cells. The pattern of staining 

was defined as diffuse, patchy, or scattered 
(see “Results” section for definitions and 
examples). | 

Chart Review 
- The patient charts were reviewed for age, 
Sex, tumor site, clinical stage (TNM 


system), histologic grade, and status at 
follow-up. 


Statistics 


Correlations between staining patterns 
and clinical parameters were tested using 
x’ and Fisher's Exact Test analyses; signif- 
icance was defined as P « .05. 


RESULTS 


Controls with irrelevant antibody 
and no antibody showed no staining. 


Class | Expression 


On normal mucosa, class I antigens 
were expressed strongly in the basal 
and suprabasal layers; the keratiniz- 
ing cells did not stain (Fig 1). 

Class I antigen expression on tumors 
was weakly cytoplasmic and occurred 
in three patterns. First, a diffuse pat- 
tern was found in tumors where the 
neoplasm stained uniformly (Fig 2). 
Foci of well-differentiated cells (kera- 
tin pearls) did not express the antigens 
as well as did the less differentiated 
areas (Fig 3). We believe that this fea- 
ture is a result of normal keratiniza- 
tion, as a similar pattern was also seen 
on the normal mucosa, and does not 
represent true heterogeneous antigen 
expression by tumor cells. Second, a 
patchy pattern was found in tumors 
where some tumor lobules stained and 
some did not (Fig 4). Third, a scattered 
pattern was found in tumors where 
isolated tumor cells stained strongly. 

Results from 30 tumors are pre- 
sented in Tables 1 and 2. A diffuse pat- 
tern was seen in 87% of the tumors, a 
patchy pattern in 10%, and a scattered 
pattern in 3%. Correlations of the pat- 
terns of antigen expression with sex, 
age, status of T, N, or M clinical stage, 
histologic grade, site of primary tu- 
mor, and survival were not significant. 


Class ll Expression 


On normal mucosa, class II antigens 
were expressed in the basal layer and 
on scattered intraepithelial Langer- 
hans cells (Fig 5). 

On tumors, class II expression oc- 
curred in four patterns. First, a diffuse 
pattern was seen in tumors where the 
neoplasm stained uniformly. As was 
the case with class I expression, the 
better-differentiated areas did not 
stain well. Second, a patchy pattern 
was seen in tumors where some lobules 
stained and some did not. Third, a 
scattered pattern was found in tumors 
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where isolated tumor cells stained 
strongly. Beeause Langerhans cells 
also express class II antigens, the tu- 
mor cells had to be distinguished on 
morphologic grounds (Fig 6). Fourth, a 
negative pattern was found in tumors 
with no staining of tumor cells. 

A much higher degree of heteroge- 
neity is seen in patterns of class II ex- 
pression vs class I expression (Tables 1 
and 2). Whereas class I was expressed 
diffusely in 87% of tumors, class II was 
expressed diffusely in only 20%. 

Correlations between patterns and 
age, sex, survival, site, tumor stage, 
and TNM stages were not significant. 
However, a significant correlation was 
found between the poorly and moder- 
ately differentiated tumers and the 
diffuse and patchy patterns of class II 
antigen expression (P < .05, Table 3). 


COMMENT 


To our knowledge, our study is the 
first attempt to describe HLA antigen 
expression on tumor cells of squamous 
cell carcinoma. Similar studies have 
been performed on other solid tumors 
in humans, although eomparisons 
are difficult due to differences in 
histochemical techniques, sampling 
methods, and variations in definitions 
of staining patterns. Melanoma is sim- 
ilar to squamous cell carcinoma in that 
it has strong class I and heterogeneous 
class II expression." In contrast, mel- 
anoma class II expression may be re- 
lated to clinical features, such as inva- 
siveness and metastatic potential. Col- 
orectal carcinoma is similar in that it 
has heterogeneous class II expression 
as well as stronger class II staining of 
poorly differentiated tumors!" * how- 
ever, colorectal carcinoma may have 
much greater heterogeneity of class I 
expression? Skin, lung, and breast 
carcinomas are different in that they 
have heterogeneous class Land class II 
expression.??9?! 

We found that class I antigens are 
expressed on a high percentage of 
squamous cell carcinoma cells (97% of 
tumors were diffuse or patehy). The 
antigens exhibited very little hetero- 
geneity of expression. The importance 
of a small number of tumors that did 
not stain well is not clear; there were 
no significant correlations with clini- 
cal parameters, including survival. 
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Fig 2.—Class | HLA antigen expression on a tumor. Note the diffuse 
staining pattern. All tumor lobules stained uniformly (avidin-biotin immu- 
noperoxidase with Harris hematoxylin counterstain, * 200). 


Fig 1.— Glass | HLA antigen expression on normal mucosa. Note stain- 
ing of basal and suprabasal layers only. As the cells differentiate and 
become keratinized, they lose the class | expression (avidin-biotin im- 
munoperexidase with Harris hematoxylin counterstain, X 100). 
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Fig 4.— Class Il HLA antigen expression on a tumor. Note the patchy 
staining pattern in which patches of stained and nonstained tumor cells, 
possibly in a clonal distribution, are seen (avidin-biotin immunoperoxi- 
dase with Harris hematoxylin counterstain, X200). 


Fig 6.— Class Il HLA antigen expression on a tumor. Note the scattered 
staining pattern. Scattered tumor cells are distinguished morphologically 
from the dendritic Langerhans cells (avidin-biotin immunoperoxidase 
with Harris hematoxylin counterstain, X400). 


Fig 3.—Class | HLA antigen expression on a tumor. Note the diffuse 
staining pattern. Better-differentiated areas did not stain (similar to nor- 
mal mucosa) (avidin-biotin immunoperoxidase with Harris hematoxylin 
counterstain, X200). 

Fig 5.—Class ll HLA antigen expression on normal mucosa. Note stain- 
ing in the basal layer only. Scattered dendritic cells seen in the epithe- 
lium are Langerhans cells (avidin-biotin immunoperoxidase with Harris 
hematoxylin counterstain X40). 
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* Stage of tumor. 
tHistologic grade of tumor. 


Table 1.— Summary of Clinical and Histochemical Data 


:Patient/ T,N,M Class Class 
Age, y/Sex Site Stages Stage” Gradet ił H§  Foliow-up|| Status? 
_1/421M__ Larynx 3,30 4 Por 1 2 0.4 4 
 27/56/M Larynx 4,00 4 Well 2 3 2.3 1 
3/33/M . Tongue 2,0,0 2 Poor 1 2 1.3 3 
4/75/M  Ethmoidbone ...,0,0 Poor 1 1 1.5 3 
5/78/F Mandible 3,0,0 3 Medium 1 2 6.5 4 
6/21/M X Tongue 2, 0,0 2 Poor 1 1 2.1 1 
7/58/M Tongue 2,0,0 2 Weil 2 3 1.0 4 
8/65/M Floor of mouth 4, 1, 0 4 Well 3 8 1.0 4 
9/68/F Tongue 3, 0, 0 3 Poor 1 2 10 4 
10/61/M Floor of mouth 4, 1, 0 4 Well 2 1 2.0 1 
11/64/M  Larynx 3, 2, 0 4 Por 3 2 2.5 2 
12/73/M Tongue 3, 2,0 4 Poor 1 2 1.2 4 
13/75/M Tonsil 1,2, 0 4 Poor 1 1 2.0 1 
14/58/M Mandible 3, 0, 0 3 Well 2 3 1.0 1 
15/60/F Larynx 3, 0,0 3 Poor 3 2 2.7 1 
16/75/M  Larynx 3,0,0 3 Por 4 3 2.5 
17/74/F Larynx 3, 2,0 4 Poor 1 3 2.3 1 
18/56/M Larynx 2,0, 90 2 Poor "mu x 1 7.4 1 
19/68/M Larynx 3,0,0 3 Well 2 2 1.0 1 
20/55/F Floor of mouth 2, 0,0 2 Poor a 2 1.0 1 
21/54/M  Tonsi 4,3,0 4 Medium 1 2 1.8 1 
22/63/M Tongue 3,2,0 4 Poor d 2 08 1 
23/47/M Larynx 3,2,0 4 Well —— 2 2 0.8 1 
24/73/M Retromotar 2,1,0 3 Medium 1 2 0.8 1 
25/61/M Pharynx 3,0,0 3 Medium — 2 2 0.7 3 
26/55/M  Floorof mouth 3,0,0 3 Well 2 2 08. 1 
27/67/!F Larynx 3,0,0 3 Well 2 2 0.8 1 
28/82/M  Larynx 3,0,0 3 Wel 2 4 0.5 1 
29/61/F Larynx 3, 2,0 4 Poor 1 1 1.4 1 
30/71/M Larynx 3, 0,0 3 Well 2 4 1.4 1 














$Class | HLA antigen expression. 1 indicates diffuse; 2, diffuse but better differentiated areas did not stain 


well; 3, patchy; and 4, scattered. 


§Class li HLA antigen expression. 1 indicates diffuse; 2, patchy; 3, scattered; and 4, negative. 
[Follow-up from time of completion of definitive therapy for first primary tumor. 
{Status at last follow-up visit. 1 indicates alive and well; 2, alive with disease; 3, died of other causes; and 


4, died of disease. 


In contrast to class I antigens, the 
class II antigen expression on squa- 
mous cell carcinoma demonstrated 
significant heterogeneity. Class II an- 
tigens are normally found on B cells, 
activated T cells, Langerhans cells, 
macrophages, endothelial cells, and 
mucosal epithelial cells of the basal 
layer. Although the exact function of 
these antigens on epithelial cells is not 
known, several theories have been pro- 
posed. First, they may serve an im- 
: mune function, such as presentation of 
antigens to immune cells in the sub- 
mucosa. Second, they may be ex- 
pressed as a response to lymphokines, 
such as interferon gamma, released by 
. adjacent inflammatory cells, such as 
. activated T cells. 75225 We have found 
that cell lines derived from squamous 
cell carcinoma increase expression of 



















class II antigens when exposed to in- 
terferon gamma (J.R.H., G.Z., Tushar 
P. Shah, MD, and Betsy Ohlsson- 
Wilhelm, PhD, unpublished data, 
1990). However, our subjective impres- 
sion was that the general patterns of 
staining we observed did not signifi- 
cantly correlate with inflammatory re- 
sponse, although we did not specifi- 
cally quantify the inflammatory re- 
sponse. 

The biologic significance of the class 
II heterogeneity is unclear, although it 
may be related to grade of differenti- 
ation. On a cellular level, less-differ- 
entiated cells may express more class 
Il antigens. For example, enhanced 
class H expression may be a feature of 
less-differentiated melanomas.” On a 
tissue level, Rognum et al" have pro- 
posed that more poorly differentiated 
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Table 2. — Summary of Histochemical 
Results 


% af Tumors 
prre Parere Pli, 


Expression Pattern Class! Classi! 


Diffuse 
Patchy 
Scattered 
Negative 


Table 3.— Correlation of Pattern of 
Class Hl Antigen Expression With 
Grade of Differentiation" 


No. of Tumors by 
Grade of Differentiation 
tenter eene iP a tna 
Poor Moderate Well 


Expression 
Pattern 


Diffuse 
Patchy 
Scattered 
Negative 


" A significant (P < .05) correlation was found be- 
tween the poorly and moderately differentiated tu- 
mors and the diffuse and patchy patterns of class H 
antigen expression. 


colorectal tumors may have a rela- 
tively monoclonal distribution. This 
idea is consistent with the clonal evo- 
lution of tumor cell populations first 
proposed by Newell. Thus, as the tu- 
mor progresses, less-differentiated 
clones of tumor cells, which presum- 
ably have a higher growth rate, crowd 
out the better-differentiated areas. 
The less-differentiated tumors, there- 
fore, may have fewer clones and a more 
homogeneous pattern of antigen ex- 
pression. This may explain why the 
less-differentiated tumors had more 
areas of diffuse and patchy expression. 

Biologic response modifiers, such as 
interferon, can modulate the expres- 
sion of HLA antigens on carcinoma 
cell lines.'^ This modulation may also 
occur in naturally occurring tumors 
and could be helpful therapeutically. 
Although the class I expression on 
squamous cell carcinoma showed little 
heterogeneity, class I] expression was 
very heterogeneous, both within and 
between tumors. Therefore, our find- 
ings encourage further clinical trials 
of biologic response modifiers on 
squamous cell carcinoma. 


The authors thank Pondichery Satyaswaroop, 
PhD, Department of Obstetrics and Gynecology, 
for his helpful suggestions on the manuscript, and 
Mary Bartholomew, MS, Center fer Biostatistics, 
for statistical analysis. Both are at Milton S. 
Hershey Medical Center of Penmsylvania State 
University, Hershey. 
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‘ranstympanic Endoscopic Findings in 
Patients With Otitis Media With Effusion 


Haruo Takahashi, MD; Iwao Honjo, MD, DMSe; Akihiko Fujita, MD; Kyosuke Kurata, MD 


(0 * Using a fine, rigid endoscope (Olym- 
5. pus, SES-1711K), we examined the middle 
ear, including the tympanic orifice of the 
eustachian tube, of children with otitis 
media with effusion (OME) in its active 
stage (26 ears), in the convalescent stage 
(13 ears), and during treatment with venti- 
lation tubes for 10 days to 6 months (five 
ears) through myringotomy with the pa- 
tients under general anesthesia. Several 
color photographs of representative ears 
are shown. in the active stage of OME, 
edema (73.1%) and hyperemia (23.1%) 
were characteristic features of the middie 
ear mucosa, and normal mucosa was seen 
in only one ear (3.1%). The tympanic ori- 
fice of the eustachian tube, which could be 
examined in 12 ears, were stenosed with 
edema in four ears (33.3%) or plugged with 


UU M ultiple etiologic factors such as 
AV. eustachian tube (ET) dys- 

<= function, inflammation due to bacte- 
`- rial infection, bacterial endotoxin? or 
immune complex* have been reported 
-as causes of otitis media with effusion 
(OME). As a matter of course, direct 
inspection of the middle ear (ME) and 
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effusion in three ears (25.0%) in this 
group. In the convalescent stage of OME, 
dilated vessels were most often seen 
(69.2%), but the rest of the patients had 
normal mucosa (30.8%) in the middie ear, 
and none of them had edema nor hypere- 
mia. The tympanic orifice of the eusta- 
chian tube, which could be examined in 
five ears, was Clearly patent in all the pa- 
tients in this group. One ear that was 
treated with a ventilation tube for 1 month 
showed dilated vessels and less severe 
inflammation than did ears that were in the 
active stage of OME, and three ears that 
were treated for more than 3 months 
showed almost normal middle ear mucosa. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:1186-1189) 


ET of these patients is important to 
obtain direct proof of these causes. 
However, in contrast to endoscopic 
findings of the pharyngeal orifice of the 
ET, which have been described in sev- 
eral reports,’ to our knowledge those 
of the ME and tympanic orifice of the 
KT of children with OME have not yet 
been reported. This is probably be- 
cause it is extremely difficult to have 
access to those structures through the 
tympanic membrane, which is usually 
intact in these children, and it is also 
difficult even through a small myrin- 
gotomy. 

Using a fine rigid endoscope, we in- 
spected the ME and the tympanic ori- 
fice of the ET of children with OME in 
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both active and convaleseent stages 
and during treatment with ventilation 
tubes (VTs); the children were under 
general anesthesia during the proce- 
dure. 


PATIENTS AND METHODS 


Participants in this study were 26 chil- 
dren with OME (4 to 9 years of age) in 44 
ears; 26 ears were in the active stage of 
OME, 13 were in the convalescent stage of 
OME, and the remaining five ears had had 
treatment of their OME wita VTs for 10 
days and 1, 3, 5, and 6 months, respectively. 
Ears in the convalescent stageof OME were 
defined as ears in which OME had been di- 
agnosed and treated in our uriversity hos- 
pital and in which OME had not recarred 
until this examination.” When ears were 
examined in the convalescent stage of OME, 
informed consent was obtained. 

After myringotomy on the anterosupe- 
rior quadrant of the eardrum and suction of 
ME effusion for treatment of OME or re- 
moving already inserted VTs with the pa- 
tientsunder general anesthesia, a fine, rigid 
endoscope (Olympus SES-1711K) was in- 
serted into the ME through myringotomy. 


This endoscope, with a 1.7-mm outer cali- 


ber, has a wide-view angle (75?) and its tip 
is cut obliquely (16.0°), which enabled us to 
view the tympanic orifice of the ET in 16 of 
the 44 ears (Fig 1). The endescopic views 
were photographed (Olympes OM-2) or 
video recorded (Sony CCD DEC-101). 
Seven to 10 days after the endoseopic ex- 
amination, ET ventilatory function tests, 
including tubal opening pressure (OP) and 
positive and negative ME pressure-equal- 
izing functions, were performed on 13 of 26 
ears with active OME, on two of the 13 ears 
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in the convalescent stage of OME, and on all 
five of the ears treated with VTs (Table). 
The results were compared with the control 
data previously obtained from 33 ears with 
traumatic perforation of the eardrum.” 


RESULTS 


In ears in the active stage of OME, 
edema (19 [73.1% | of 26) and hypere- 
mia (six [23.1% | of 26) were the most 
characteristic features on ME mucosa 
(Figs 2 and 3); enly one ear (3.8% ) had 
almost normal mucesa. The tympanic Fvpetenda a * NEU 
orifices of the ET, which could be 6/7/M Active Edema Obstructed 680 + - 
examined in 11 ears În this group, were 
ñlled with effusion in three ears 
(27.3% ) or were stenotic due to severe 


mucosal edema in four ears (36.4% ) Convalescent Vessel à Y 
(Fig 2, Table). In one particular ear Active 

(case 6, right ear), which showed acute o 
exacerbation of OME with a bulging Ss 

tympanic membrane on the day of this 
examination, extreme edema around 
the tympanic orifice of the ET was seen 
to completely obstruct the orifice (Fig 
3). Tests of ET function revealed 
higher OPs in four of the 13 ears tested 
in this group. There were six ears of 
which the tympanic orifice of the ET 
could be inspected; ET function tests 
were also performed postoperatively. 
Among them, four ears including the 
ear with obstructed tympanic orifice of 
the ET (case 6 right ear), both of the 
two ears with their tympanic orifice 
filled with effusion (cases 3 [left ear] 
and 4 [left ear]), and one of the three 
ears (cases 3 [right ear], 6 [left ear], and 
15 [right ear]) with edematous tym- 
panic orifice showed higher OPs. 


Results of Endoscopic Findings of Middle Ear and Tympanic Orifice of Eustachian Tube 
in Children With Otitis Media With Effusion * 


Case No./ 
Age, y/Sex Side 


1/5/M R 


Stage 
Active 


Active 


L i» 
L Active Edema Effusion 850 e - 
sss 300 + — 


Active Hyperemia 
Hyperemia 


Hyperemia 


Active Effusion 


R 
L 
R Active 
L 
R 





£|ez|£|xE|z|s|z|e|z|zj|o 


£z 


10/4/M Vessel Normal 
Hyperemia ues 
Vessel Normal 


Hyperemia 


11/4/M Convalescent 
Active 
Active 
Convalescent 
Convalescent 
Active 
Active 


Convalescent 


12/4/F 
Vessel A^ 
13/5/M Normal 
14/5/F Stenotic 
Vessel 

15/6/F Active 
Convalescent Normal 


16/6/M Convalescent Normal 


17/6/M Active Stenotic 


Convalescent Vessel 


18/6/M Convalescent Vessel 
Active 

19/6/F Convalescent Vessel 
Active 

20/7/M Convalescent Vessel 

Active 


Active 


Effusion 
21/7/F 


Convalescent Normal 


In ears in the convaleseent stage of 
OME, dilated vessels were the most 
frequent finding (nine [69.2%] of 13 
(Fig 4), and the remaining four ears 
had entirely normal mucosa (four 
[30.875] of 13); none of the ears had 
edema er diffuse hyperemia (Table). 
The tympanic orifice of the ET, which 
could be examined in five ears in this 
group, had clearly patent lumen with- 
out edema or mucus in all the ears. 
Tests of ET function revealed that 
both of the two ears tested in this 
group had normal OPs. 

The ear treated with a VT for 10 days 
showed hyperemic ME mucosa as seen 
in the active OME, whereas the ME 
mucosa in the ear treated for 1 month 


showed less severe edema and dilated 
blood vessels as seen in the convales- 
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22/6/F 
23/6/F 
24/7/F 
25/6/F 
26/7/M 


R 


VT, 10d 
VT, 1 mo 
VT, 3 mo 
VT, 5 mo 
VT, 6 mo 


Hyperemia 
Edema, vessel 
Normal 

Normal 

Vessel 





* ME and ET indicate endoscopic findings of middle ear mucosa (ME) and tympanic orificeof eustachian tube 
(ET); EF, character of middle ear effusion; OP, tubal opening pressure; PP and NP, positive and negative middle 
ear pressure equalization; plus and minus signs, positive and negative PP or NP function; vessel, dilated blood 
vessels; and VT, ventilation tube therapy (duration of the therapy is described successively). 


Fig 1.— Photograph of fine, rigid endoscope used in this study (Olympus SES 17 11K). 
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Fig 2. —Endoscopic view of edematous middle 
ear mucosa and stenotic tympanic orifice (ar- 
row) of eustachian tube in active otitis media 
with effusion (case 17, right ear). 





Fig 4. —Endoscopic view of middle ear mucosa 
with dilated vessels in convalescent stage of 
otitis media with effusion (case 9, right ear). 


cent stage of OME (Fig 5). Three ears 
that had had VT therapy for longer 
than 3 months showed almost normal 
ME mucosae or only dilated blood ves- 
sels. Tests of ET function revealed 
normal OPs in all five ears in this 
group. 


COMMENT 


Several methods have been used to 
examine the pathophysiological condi- 
tions of the ME and ET of patients 
with OME: histopathologic examina- 
tion of the whole temporal bone 
specimen!’ or of a biopsy specimen," 
roentgenographic examination using 
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Fig 3.—Endoscopic view of obstructed tym- 
panic orifice (arrows) of eustachian tube in ac- 
tive otitis media with effusion with acute exac- 
erbation (case 6, right ear). 





Fig 5.—Endoscopic view of middle ear with 
otitis media with effusion treated with a venti- 
lation tube for 1 month (case 23, right ear). 
Note still slightly hyperemic and edematous 
mucosa and dilated blood vessels. 


contrast media, computed tomog- 
raphy,’ and magnetic resonance im- 
aging." However, temporal bone spec- 
imens are available only after death, 
and usually come from patients who 
had serious systemic diseases that 
may have affected the histopathologic 
picture of their OME. Biopsy speci- 
mens are usually too small to repre- 
sent the entire pathophysiological 
state of the ME and ET. Roentgenog- 
raphy using contrast media cannot be 
applied to many children because it 
requires great patience on the part of 
the examinee, and we still cannot at- 
tain sufficient resolution to distinguish 
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the fluid and mucosal edema in com- 
puted tomographic or magnetic reso- 
nance imaging scans. Considering this, 
direct inspection by an endoscope 
seems to be one of the most suitable 
methods to understand thepathophys- 
iological events happening in the ME 
and ET of children with OME. 

In ears in the active stage of OME, 
inflammatory findings such as mucosal 
edema and hyperemia were apparent, 
which are considered to be good proof 
of participation of inflammation as one 
of the causative factors of OME. Fur- 
thermore, the tympanic orifice of the 
ET was filled with effusion or was 
stenotic because of mucosal edema in 
more than half of the ears in this 
group, and many of these ears showed 
higher OPs, ie, poorer passage. These 
observations seem to confirm the his- 
topathologic finding that dense in- 
flammatory effusion tends to plug the 
bony portion of the ET" and the radio- 
logie finding that many ETs are 
stenotic in children with OME, proba- 
bly because of inflammation.' Consid- 
ering these, edema or dense effusion 
around the tympanic orifice of the ET, 
which is considered to be caused sec- 
ondarily by ME inflammation, may 
further aggravate ET function to es- 
tablish “deadlocked” pathophysiologic 
state of the ET in the chronic stage of 
OME. Furthermore, what was partic- 
ularly interesting was that the tym- 
panic orifice of the ET was almost ob- 
structed because of severe edema in 
one ear with acute exacerbation of 
OME. This finding appears to indicate 
that acute inflammation of the ME 
could be a sufficient cause of complete 
obstruction of the ET, even if tempo- 
rarily; in other words, it could be a 
reasonable trigger of OME. 

Analysis of the pathophysiological 
state of the convalescent stage of OME 
is meaningful in distinguishing pri- 
mary pathologic conditions from sec- 
ondary ones. In ears in the convales- 
cent stage of OME, dilated vessels on 
the ME mucosa were the most charac- 
teristic feature. These may result from 
previous inflammation of the ME. An- 
other interesting finding was that all 
the tympanic orifices in this group 
were clearly patent and without 
edema, and the passage of the ET was 
normal. Our previous study of ET func- 


Otitis Media With Effusion— Takahashi et al 














gainst ulus 
- tan s0 found that the site 





a Bluestone Cp. Paradise JL, Beery QC. Sym- 
| prophylaxis and treatment of middle 
ons, IV: physiology of the eustachian 
he pathegenesis and management of 





Um ze middie ear effusions. Laryngoscope. 1972;82:1654- 


1670.. | 

ec Benturia BH; 3Gessert CF, Carr CD. Studies 

concerned, with tubotympanitis. Arn Otol Rhinol 
Larysgol 1958;66:440-467. 
. 9, Bermstein JM. Praine MD, Neter E. Detec- 
tion ef endotoxin in ear specimens from patients 
with chronic otitis media by means of limulus 
amehecytic lysate test. Can J Microbiol. 1980; 
26:546-542, 

4. Veltci RW, Sprinkle PM. Secretory otitis 
medit aa immune complex disease. Ann Otol 
Rhined Laryngol. 1976,85(suppl 25):135-139. 

5. 4aumann MP, Steiner W, Berg M. Endoscopy 


dt v of the: pharyngeal eustachian tube. Ann Otol Rhi- 
d nol Laryngol, 1980: 9H suppl 68):54-55. 


.&. Homo I, Ushiro K, Hazi T. Pharyngeal orifice 


ue of the eustachian tabe in otitis media with effu- 


sion [mn Japanese}, Dtolaryngology (Tokyo). 1982; 


Head Neck Surg—Vol 116, October 1990 


that the tympanic orifice of the ET was 
clearly patent in children who were in 
the convalescent stage of OME. 
Findings in ears treated with VTs 
were of another interest. Our previous 
histopathologic findings in ears 
treated with VTs showed an improve- 
ment of inflammation of the ME mu- 
cosa 1 to 3 months after VT insertion 
or longer," which is compatible with 
our present findings. It seems to take a 
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-e Aretrospective comparative study of 
63 neck dissections was undertaken to 
- evaluate further the accuracy of high-res- 
= olution computed tomography (CT) in the 
detection of nodal metastases, as previ- 
gus studies have indicated a trend toward 
. the superiority of CT scanning over palpa- 
tion. The respective values of neck exam- 
ination, CT scanning, and histopathologic 
- examination were assessed in 51 patients 
_ with head and neck cancer who underwent 
a total of 63 neck dissections. The overall 
^ agreement between clinical examination 
findings and histopathologic findings was 
92% vs 81% for CT scanning. A retrospec- 
tive analysis of the CT findings failed to 
reveal greater accuracy. We found nodes 
measuring 10mm or more with central low 
density always to be malignant. Because 
“CT scanning seems to offer little advan- 
tage over palpation in the nonirradiated 
Lo neck, it should not be regarded as an es- 
= sential tool in the staging of nodal disease. 
After radiation therapy, as neck dissection 
is only performed because of clinical or 
radiologic suspicion, CT scanning is of ut- 
most importance. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1190-1193) 





prominent feature in head and 
5 neck cancer is the frequency of 

; lymph node metastases without elini- 
eal evidence of involvement (occult 
` disease). Furthermore, clinical exami- 
¿ nation, which plays a key role in dis- 
-ease staging, sometimes yields inaccu- 
- rate findings even when a neck is diag- 
nosed as having abnormalities (false- 
-positive rate). Diagnostic means that 
. would improve the detection rate of 
nodal disease and determine the aetual 
lymph node status would allow more 
adequate management of individual 
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Computed Tomography of Metastatic 
ervical Lymph Nodes 


Pierre Moreau, MD; Yves Goffart, MD; Jacques Collignon, MD 


necks rather than therapeutic deci- 
sions that are often based on specula- 
tion and assumption, with the corol- 
lary of unnecessary treatment. 

Since ten years ago, computed to- 
mography (CT) has been widely used in 
the evaluation of patients with head 
and neck cancer, for the staging of both 
the primary tumor and the nodal dis- 
ease of the neck?” Early reports sug- 
gested that CT scanning could have a 
definite advantage over physical exam- 
ination in the staging of neck dis- 
ease." Other reports, however, were 
less encouraging. 

The aim of the present report is to 
provide additional information re- 
garding the usefulness of CT in the 
identification of head and neck me- 
tastases by means of the retrospective 
analysis of clinical, radiologic, and his- 
topathologic findings in 63 neck dissec- 
tions. 


PATIENTS AND METHODS 


Between January 1986 and June 1988, a 
total of 75 patients with a variety of head 
and neck cancers underwent 93 neck dis- 
sections in the Department of Otolaryngol- 
ogy/Head & Neck Surgery at Liége (Bel- 
gium) University Hospital. 

The criteria for inclusion in this study 
were that the patient had undergone clini- 
cal examination of the head and neck fol- 
lowed by CT scanning no more than 6 weeks 
before surgery and had not had chemother- 
apy or radiation therapy in the meantime. 
Sixty-three neck dissections fulfilled these 
criteria and made up the study (Table 1). 

Twelve patients underwent a bilateral 
procedure, either as a one-stage or two- 
stage operation. Thirteen necks were oper- 
ated on for residual or recurrent disease at 
various lengths of time after radiation 
therapy. Comparisons were then made be- 
tween clinical, CT, and pathologic findings. 


Clinical Examination 


All patients were examined and operated 
on by the same head and neck surgeon 
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A Clinical, Computed Tomographic, Pathologic Correlative Study 


(P.M.). Depending on whether pathologic 
lymph nodes were palpated, the 63 neck 
dissections were divided into two catego- 
ries: negative (n = 32) or positive (n = 31). 
Size and localization of palpable nodes were 
documented. 


CT Scanning 


Forty-two CT scans were obtained with a 
third-generation CT scanner (Somatom 2 
Neuro, Siemens, Erlangen, West Germany) 
and 14 CT scans with a fourth-generation 
CT scanner (Somatom Compact Radiology 
or Dynamic Radiology High, Siemens). Ax- 
ial transverse CT scans with a 2- or 4-mm 
section thickness were obtained in 4-mm 
increments. The first CT scans, however, 
were obtained with an 8-mm section thick- 
ness. An intravenous enhancing injection 
was administered to all patients, except for 
four who were atopic. 

All CT scans of patients who met the 
study criteria were considered regardless of 
the quality of the scan, which sometimes 
was impaired by dental artifacts or patient 
movement. 

Neck disease was assumed to be present 
on à CT scan if (1) there was a lymph node 
greater than 15 mm, (2) the node had cen- 
tral necrosis irrespective of size, and (3) 
there was extranodal disease. 

Computed tomographie findings were di- 
vided into two categories, depending on 
whether pathologic lymph nodes were de- 
tected. In 31 necks, no pathologic lymph 
nodes were demonstrated (negative); 32 
necks were interpreted as having disease 
(positive). 

The radiologist (J.C.) reevaluated the CT 
scans of 56 necks for which they were 
available with no knowledge ofthe previous 
clinieal and pathologie observation. 


Histopathologic Findings 


In all eases, pathologic examination of 
the primary site revealed squamous cell 
carcinoma. Twenty-nine neck specimens 
were found to be negative on histopatho- 
logie analysis, and 33 were positive. One 
patient who had undergone irradiation was 
found to have a necrotic lymph node on the 
CT scan and a clinically normal neck; his- 
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7 rable t. Distribution of Patients 
carding io Primare kd Tumor Site (63 
Neck Dissections) 





No. (96) 
of Patients 
(n — 51) 








30 (59) 
7 (14) 
7 (14) 
3 (6) 
E te e v i 2 (4) 
(d ME p 1 (2) 


None -= > NOR 1 (2) 


topathélog gic examination, however, re- 
vealed necrosis without evidence of tumor. 
As we assumed tkis to be radiation-induced 
necrosis im a malignant node, we could not 


3 D regard it as a failure cf CT scanning and 
—. eonsidered the nede to be abnormal. 


RESULTS 


Clinical, radiologic, and histopatho- 
logiefindings are presented in Table 2. 
A comparison between clinical accu- 
racy and histopathologic findings (Ta- 
ble 8 and Fig 1) shows agreement in 
92% of cases, or 58 of 63 necks. One 
false-positive result (a neck clinically 


- diagnosed as abnormal but without 
,'. pathologic evidence of metastases) and 


four faise-negstive results (clinieally 
normal necks with pathologic evidence 
of metastatic disease [oceult disease]) 
were observed. Interpretations of CT 
scans were im agreement with the 
pathologie resuit in 81% of eases, or 51 
of 6Xneeks. In 5 cases, the CT scan was 
positive, but patholegic examination 
disclosed no tumor (five false-positive 
results}, whereas in 7 patients, the CT 
scan failed to identify tumor (seven 
false-negative results). 

Of the 63 necks examined in this 
study, 22 were clinically normal. Of 
these o2 clinically normal necks (Fig 
E i1 28 were fouud to 5e free of disease 

(accuracy, 8T. 5%), but physical exam- 

in failed to detect positive nodes 
$ (oce: lt disease}. In these 32 
ornial neeks, the accuracy 
anning was 81%, with four 
tive aid fwo false-negative 
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Table 2.— Clinical, Radiologic, and 
Histopathologic Findings " 


No. of 


Neck Histo- 
Dissec- CT patho- 
tions Clinical Scan logic 
(N = 63) Findings Findings Findings 












abnormal findings; minus sign, normal findings. 


racy was 78.5%, or 44 cases, with five 
false-positive readings (9% ) and seven 
false-negative readings (12.5%). 

The modification of the size criterion 
for interpreting a node as malignant 
on CT seanning has little effect on the 
agreement with histopathologic find- 
ings (Table 4). The node size greater 
than or equal to 20 mm gives the best 
CT accuracy. 

A central low density, irrespective of 
size, raises the possibility of necrosis 
in a malignant node. Of the 26 necks 
with central low density diagnosed 
with the use of CT, pathologic exami- 
nation demonstrated true positivity 
for metastases in 24 cases. In the other 
2 cases in which pathologic examina- 
tion disclosed no evidence of tumor, the 
lymph nodes were smaller than 10 mm. 

When the CT scan demonstrated a 
pericapsular extension (16 cases), the 
lymph node always exhibited a central 
low density. 

In 14 necks examined with a fourth- 
generation CT scanner, the accuracy of 
CT diagnoses was 86% (12 necks). Two 
false-positive results were observed. 
In the 13 previously treated necks, the 
accuracy of clinical examination and 
CT diagnoses was quite identical (12 
cases, 86% ). In 1 neck, a preoperative 
clinical examination that revealed 
normal findings was erroneous (one 
false-negative clinical result). In one 
neck, the CT scan findings were abnor- 
mal by mistake (one false-positive ra- 
diologic result). 


COMMENT 


The overall accuracy of clinical ex- 
amination in the evaluation of nodal 
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* CT indicates computed tomographic; plus sign, 


Computed Tomography—Moreau et al. 





Table 3. —Results: Comparison 
Between Clinical and Radiologic 
Accuracy’ : 


Clinical vs Histopathologic Agreement 


C+ and H+: 30 } 
C-— and H--: 28 


C+ and H—: 1 (1.5) falge- -positive - 
C— and H+: 4 (6.5) false- negative _ 


‘Radiologic (CT Scanning) vs. 
Histopathologic Ayreemeat 


R+ and H+: 27 } 
R— and H—: 24 


R+ and H—: 5 (8) iaio poniivs E 
R— and H+: 7 (11) false-negative _ 


*C+ indicates positive clinical findings: TT neg- 
ative clinical findings; H+, positive histopathologic = 
findings; H—, negative histopathologic findings; R+, 
positive radiologic findings; and R—, negative radio- 
logic findings. Values are expressed as number (per- 
cent). 


58 (92) - s 





51 (2 





disease in patients with head and neck 
cancer was 92% vs 81% for CT scan- 
ning. 

We reviewed the relevant litérature, 
and the comparison with the results of 
other studies is shown in Table 5." In 
our study, clinical examination was 
about 10% more accurate than other 
published data. The false-positive rate 
is low in all series; ie, when an enlarged 
node is palpable, the histopathologic 
features almost always suggest malig- 
nancy (high positive predictive value 
of clinieal examination). On the other 
hand, the false-negative rate was rel- 
atively lower in our study. 

We theorize that histopathologic 
findings reflect the actual lymph node 
status. 

Surgery included not only classic 
radical but also modified neck dissec- 
tion. Whatever the technique, the re- 
moval of the lymph node contents- 
bearing spaces of the neck was com- 
plete. 

The average ee of M re- 
corded by the pathologist was 16.5, 
similar to other published data,? 
prompting us to believe that patho- 
logic examination was adequately 
thorough. The low false-negative rate 
thus probably cannot be explained by 
insufficient surgery or superficial 
pathologic examination. 

The issue of better accuracy. of clin- 
ical examination is critical. In most 
cases, we assessed the neck during 
general anesthesia for initial panen- 
doscopy. We believe that the relax- 
ation provided by anesthesia allowed 
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, False- 
. positive 


a  False- 
negative 


Faise- 
positive 


CT Scanning 
Accuracy 
81% 


False- 
negative ^ 


Fig 1. — Accuracy of clinical examination vs computed tomographic (CT) 


scanning. 


Table 4. —Results of Radiologic 
Accuracy According to Different CT 
Node Size Criteria* 


CT Node Size 
mmm mme Pera e try, 
>10 = 15 z20 


. CT accuracy 
False-positive 
rate 
.. Fatse-negative 
rate 














*Results are from a total of 56 TENOR tomo- 
raik (CT) scans. Values are expressed as per- 
: centages. The usual size criterion is 15 mm. The other 
~ criterion (central necrosis) is unmodified. 


Us a more precise examination. 

-. Accuracy of our CT findings is 
-grossly. eomparable with other. pub- 
ished data?" We included all CT 
“scans, whatever their quality, and we 
neluded CT seans obtained without 
use of contrast material. The first pub- 
ished Studies"? however, indicated 
hat CT. ‘scanning was more accurate. 
E Àn attempt to improve our CT re- 








Clinical 

. Examination 
Accuracy 
92% 








False- 
negative ~ 


False- 
positive 


False- 
negative 


Clinical 
Examination 
Accuracy 
87.596 


CT Scanning 
Accuracy 
8196 





Fig 2. —Accuracy of clinical examination vs computed tomographic (CD 


scanning in patients with. clinically normal findings (32 cases). 


Table 5. — Comparison With Other Relevant Studies " 


Friedman 
et al’ 
1984 

(N = 50) 


et al,'? 
1985 


Clinical examination 
accuracy 
False-positive 
Faise-negative 
CT scanning accuracy 
False-positive 
False-negative 





Stevens Feinmesser 


(N = 40)  (N = 100) 


Present Study 
With Retrospective 
Reading 
(N = 56) 


Present 
Study 
(N = 63) 


et al," 
1987 


* Values are expressed as percentages. CT indicates computed tomographic. 


sults through a retrospective analysis 
of CT scans as other authors have 
done,” failed. 

The modification of the size criterion 
did not signifieantly improve the re- 
sults. The inclusion of nodes up to 20 
mm as normal slightly improved the 
specificity compared with the 15-mm 
criterion used in our study. 

Among morphologie changes in 
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features, when fulfilled, 


lymph nodes, a central low density, 
which suggests central necrosis, is an 
interesting finding. In small nodes, 
central hypodensity may represent ei- 
ther necrosis or a fatty deposit (Figs 3- 
and 4). In a node larger than 10 mm, a 
central hypodensity (23 cases) always | 
indicated malignancy. We suggest that- 
the criteria of size and morphologie 
¿ert the in- 
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Fig 3.—Computed tomographic scan showing a 9.5-mm node (arrow- 
head) with centra! low density that was diagnosed as central necrosis 


in a metastatic lymph node. 


vestigator to suspect lymph node me- 
tastases. Further studies should help 
to determine if these criteria could be 
regarded as pathognomonic and 
whether this could be especially help- 
ful in the irradiated neck. 

Pericapsular extension, in our expe- 
rience, always accompanied a central 
necrosis. So, it does not help to diag- 
nose metastatie invasion of a node. 

With the updated CT scanner, the 
better image resolution seems to in- 
crease the detection rate; however, our 
series was too small to draw conclu- 
sions. 

The clinical examination is impaired 
in previously treated patients and in 
those with short, thick neeks. In the 13 
previously irradiated necks, the accu- 
racy of CT scanning (92.5% ) was supe- 
rior to that of clinical examination 
(81% ). In light of this, we believe that 
CT examination is particularly helpful 
in previously treated necks. This point 
is relevant because in irradiated necks, 
neck dissection is almost always an 
elective rather than a prophylactic 
procedure. A high degree of suspicion 
is usually required before surgery is 
advised. 


CONCLUSIONS 


In the identification of head and 
neck metastases, clinical examination 
appears to be more accurate than CT 


deposit. 


scanning in our study and that of 
Feinmesser et al. Therefore, CT scan- 
ning failed to assist the physician in 
disease staging and in deciding on the 
management of the previously un- 
treated neck; however, CT scanning 
plays an important role in the staging 
of the primary tumor. 

We believe that clinical examination 
of the neck is improved if it is per- 
formed during anesthesia for panen- 
doscopy. In the previously treated pa- 
tient, when clinical examination is 
hampered by postradiation fibrosis, 
CT scanning seems essential and 
should be used for follow-up. 

Our study suggests that a central 
low density in a lymph node greater 
than 10 mm is pathognomonic of 
lymph node metastases. 
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Fig 4.—Computed tomographic scan showing a 9.5-mm node (arrow- 
head) with eccentric marked low density that was believed to be a fatty 
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Editorial Footnote 


The authors emphasize selectivity in the 
use of CT scanning to evaluate neck node 
status. Patients who have undergone irra- 
diation or who have short, thick necks are 
appropriate candidates for CT studies. Al- 
though this report would have been im- 
proved by a better pathologic analysis and 
the use of newer CT scanning equipment, 
the results appear to be valid and useful for 
clinical practice. 


BYRON J. BAILEY, MD 
Galveston, Tex 
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A Survey of Accessory Auricle 


Pedigree Analysis of Seven Cases 


Jianzhong Gao; Yuming Chen; Yipeng Gao 


e We performed an investigation of 50 
accessory auricles on subjects encoun- 
tered during 1983 through 1985. Fifteen of 
the families were found to have the same 
accessory auricular deformity among the 
probands' family members. From these 15 
families, we selected seven pedigrees that 
were not accompanied by auricular defor- 
mities who had filial generations for anal- 
ysis. Pedigrees 1 through 6 showed auto- 
somal dominant inheritance; two also had 
irregular dominant properties (pedigrees 4 
and 7), and one (pedigree 7) could not be 
excluded from the possibility of having an 
X-linked recessive inheritance. During the 
investigatior, there were latent accessory 
auricles in which the cartilages were seen 
to be subcutaneous only or protruding 
slightly. Genetically, the pathogenesis of 
an accessory auricle should be related to 
the accessory auricular gene. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:1194-1196) 


een auricular anomaly is an 
excrescence seen at birth. The 
excrescence is usually 3 to 10 mm in 
size, it may be single or multiple, and 
it may be located anterior to the ala 
auris. Some of the excrescences can 
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only be found on palpation. A general 
survey of this anomaly was first made 
by us among 3254 middle school stu- 
dents, aged 11 to 23 years, in Ningxia, 
People’s Republic of China. Only seven 
cases were found. The prevalence rate 
was 0.22%. Among these cases, two 
were found out of 1671 students of the 
Han nationality (prevalence rate, 
0.12% ), and five were found out of 1583 
students of the Hui nationality (prev- 
alence rate, 0.32% ). The difference be- 
tween these two nationality groups 
was of no statistical significance. 


SUBJECTS AND METHODS 


In addition to the seven cases mentioned 
above, 43 cases of accessory auricles were 
observed in the Affiliated Hospital of 
Ningxia Medical College during the period 
from 1983 through 1985. Therefore, this ar- 
ticle is based on the analysis of the pedigree 
investigation for four generations (grand- 
parents, parents, siblings, and offspring, 
including cousins) of the 50 cases that were 
observed. More stress was placed on the 
first-degree relatives (parents, siblings, and 
offspring). Investigations were made on 395 
subjects from 50 families; the total number 
of subjects with accessory auricles that 
were observed was 71, including the pro- 
bands (six cases of accessory auricle were 
excluded [cousins, uncles, and aunts]). The 
overall prevalence rate among kinfolk was 
6.09% (21/345). Subjects (213) from 22 fam- 
ilies were first-degree relatives, among 
whom 37 cases of accessory auricles were 
noted (including the probands); the preva- 
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lence rate was 7.85% (15/191». 

Of the subjects, 41 were mal», and 30 were 
female. The male-female ratio was 1.37:1.2. 
Of the accessory auricles, 38 were located on 
the right side (53.5% ), 24 were located on 
the left side (33.8% ), and nine subjects had 
accessory auricles on both sides (12.7%). 
Thirty subjects had viable cartilage on pal- 
pation and 28 subjects did not. Thirteen 
cases had no detailed records among these 
cases, one was dead, two hed undergone 
surgical removal, one had spontaneously 
fallen off, and one had been pinched off in- 


Fig 1.—A 17-year-old girl witm an indistinct 
(latent) accessory auricle. Note the subcuta- 
neous cartilaginous structure superior to the 
upper aspect of the accessory auricle. 
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Fig 2.--Pedigree analysis. Solid circles and squares indicate accessory auricle; circles and 
Squares with horizontal lines, congenital preauricular fistulas; and circles and squares with ver- 
tical and horizontal lines, accessory auricle and congenital preauricular fistula. Oblique line indi- 


cates desti; arrows, probands. 


tentionail: by others). Among the subjects 

with eà iage, one had an invisible subeu- 

< taneous accessory auricle (the mother of 
_ the probaud). After the accessory auricle 
was fourd: ‘on her son, the mother found the 
ame eercitic present on herself, a 
rd mass in front of the 
ther with a preauricular 
th no history of inflamma- 
‘ase (Fig 1) with two visible 
rominenees and an invisible 
minence found on palpa- 
ese cartilaginous promi- 
ed. This condition is what 
Jatent or occult accessory 
old girl (Hui nationality) 
to 5-mm roundish, pedun- 
terior to both ears. These 
ontaneously at the age of 
ear-oid girl (Han nation- 








































remained. The right-sided mass was still 
present. Two subjeets had an abnormally 
enlarged tragus, and three subjects had 
congenital preauricular fistulas. Two fam- 
ily members had congenital microtia, one 
had polydactyly, and there were three cases 
of congenital preauricular fistulas among 
the siblings and their offspring. 

Among the 50 families who were investi- 
gated, 15 were found to have an accessory 
auricular deformity among the probands' 
family members. From these 15 families, 
we selected seven pedigrees with no aurie- 
ular or external meatus deformity and who 
had filial generations for further examina- 
tion (Fig 2). 


COMMENT 


Isthe accessory auricular anomaly a 
hereditary condition? According to 
our survey, the prevalence rate of the 
condition in middle-school students 
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was 0.22%, whereas that of the first- - 
degree relatives of the probands was | 
1.85975, much higher than in the former - 
group (P < .01), suggesting that hered- ] 
ity could have a bearing on the occur- | 
rence of this condition.. y | 

The following points have been ob- 
served from the study of pedigrees 1: 
through 6: ic 

1. Cases of accessory auricle were ~ 
found on either the paternal or the 
maternal side, except in pedigree 5. 

2. There was successive transmis- 
sion of this anomaly. | 

3. In pedigree 5, the proband and his 
wife, as well as one of their two daugh- - 
ters, had an accessory auricle. This in- 
dicated that the couple were heterozy- 
gotes, and the transmission was auto- 
somal dominant. If the mode of 
inheritance had been autosomal reces- 
sive, the parents should aave been ho- 
mozygotes, and the filial generation 
would all be involved. 

4. If a heterozygous subject was 
married to a normal subject, then half 
of their filial generation would be in- 
volved. Of the 17 subjects of the filial 
generation from six pedigrees (in ped- 
igrees 1 and 4, only the fourth genera- 
tion was counted, and in pedigrees 2, 3, 
5, and 6, only the third generation was. 
counted), theoretically 8.5 people were 
heterozygote carriers and could be in- 
volved; in fact, only eight had acces- 
sory auricles. This was «quite close to 
the predicted number and was consis- 
tent with autosomal dominant inher- 
itance. 

. It is noteworthy ia indicate that 
in eredi l, the filial generation 
should cover the third and fourth gen- 
erations. There were 29 subjeets. The - 
heterozygote carriers should be 14.5in ^ 
number, but, in fact, only 10 subjects. 
had accessory auricles. The difference. 
might be by chance. It seemed to be 
related to the following factors. 

In the literature, Jenkins. main- 
tained that accessory auricle has the 
characteristic of ir regular dominant 
inheritance. In our pedigree. 4, one 
(IV) of the proband’s (IIL) sons, the 
offspring of her first husband, had an 
accessory auricle, and another son, the 
offspring of her second husband, had 
an accessory auricle, indicating that 
the proband was a heterozygote. Her 
parents (II, and IL) had no accessory 
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auricles, whereas her aunt (IL) had an 


accessory auricle, suggesting. that her 


father (IL) was also a heterozygous 


- earrier, but some developmental fac- 





tors (interior and exterior environ- 
mental elements) inhibited the expres- 
sion of his accessory auricle (Aa) 
phenotype. ? He passed the Aa gene to 
his daughter (IIL,). In pedigree 7, there 
was a phenomenon of paleogenetic re- 
version. The fact that subjects II, and 
HI, were heterozygotes, but without 
accessory auricles, could be explained 


- by the irregularity of dominant inher- 

-- tance. But the fact that subjects L, IL, 
`- MHI, and IV, were heterozygous carri- 
- ers without accessory auricles could 


only be explained by an X-linked re- 
cessive inheritance. In females only 
homozygote could have the abnormal- 


; ity, while in males even the hemizygote 


could have the phenotype (subjects IL, 


‘TIL, and IV,). 





In conclusion, we are positive that 
accessory auricles can be of irregular 
dominant inheritance, but the possi- 
bility of transmission via X-linked re- 


cessive inheritance cannot be ruled 


out. Further follow-up or more exten- 
sive investigation of pedigree 7 would 
give a more definite answer. 

The spontaneous falling off of an ac- 
cessory auricle might be due to its very 
thin pedicle that could become is- 
chemic and necrotic because of the 
weight of the accessory auricular body. 
This possibility, together with the la- 
tent or occult type, may give a false- 
negative result causing reduction of 
the prevalence rate in the survey. 
Some difficulties or errors may even be 
evident in the pedigree analysis. 

In this study, we did not find any 
subject with an accessory auricle who 
also had congenital deafness. This 
means that this anomaly does not have 
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any relationship with the development 2 
of the inner ear. However, the acces- - 
sory auricle does seem to have some — 


relationship with the growth of the tra- 


gus: and the formation of preauricular 
congenital fistulas. Recently, it is 


thought that there could be an acces- 
sory auricle (Aa) gene giving rise to 
the accessory auricular anomaly. 


We express special appreciation to Professors 


Minshen Liu, and Xue Li and Jin Kui, MD, for | 


their eareful reading of this article. 


References 


1. Altmann F. Malformations of the auricle 
and the external auditory meatus. Arch Oto- 
laryngol. 1951;54:119. 

2. Stern C, Principles of Human Genetics. 3rd 
ed. Beijing, People's Republie of China: Beijing 
People's Publishing Co; 1979;191-243. In Chinese. 

8. Du C, Liu Z, eds. Medical Genetics. Beijing, 
People's Republic of China: Beijing People's 
Health Publishing Co; 1983:93. In Chinese. 


Accessory Auricle— Gao et al à 




















Signi cant Premaxillary Augmentation 


Ted A. Cook, MD: Tom D. Wang, MD; Peter J. Brownrigg, MD; Vito C. Quatela, MD 


99 Substantial oremaxillary augmenta- 
tion is necessary as am adjunctive treat- 
ment in most cleft rhinoplasties and in 
those patients exhibiting an acute nasola- 
bial angle due to retrus:on of the premax- 
illa. We describe our tezhnicue of evalua- 
tion and treatment of tris condition using 
a custom-carved piece of material made 
from a woven combination of Teflon and 
organic fibers (Proplast). Detailed techni- 
cal illustrations as well as patient results 

a are demonstrated. We have found this 

^ technique in our hands to be a simple, 

safe, and effective means of correction of 
significant premaxillary retrusion. 

(Arch. Otolaryngol Mead Neck Surg. 
1990:116:1197-1201) 


he premaxilla is the bony segment 

found between the two maxillary 

incisor fissures. Development of this 
bony segment altimately determines 

the amount of premazillary ul ection 

in adulthood. À congenital hypoplasia 

of this region gives rise te the clinical 

- finding of premaxillary retrusion. This 
* defect ischaracteristically seen in, but 
< not limited oo with cleft lip 
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and palate deformities. The following 
findings characterize this defect: (1) an 
acute nasolabial angle; (2) nasal tip 
ptosis; and (3) resting position labial 
incompetence (Fig 1). Patients seeking 
aesthetic facial improvement most 
frequently are not aware of a retrusion 
of their premaxilla leading to the 
above constellation of findings. It is up 
to the facial plastic surgeon to diag- 
nose the defect and formulate a treat- 
ment plan with attention focused spe- 
cifically on this region. 

Those patients presenting with a 
class III malocclusion or other major 
facial skeletal imbalances must of 
course be dealt with by orthodontie or 
orthognathie surgical procedures, or 
both. In those patients with satisfac- 
tory occlusion, the mainstay of ther- 
apy has been augmentation of the pre- 
maxillary region. Various therapeutic 
options have been described in the lit- 
erature to correct an acute nasolabial 
angle and premaxillary retrusion. 
Cinelli,’ in 1958, described a caudal 
septal cartilage flap rotated about its 
point of attachment downward to aug- 
ment the upper lip and correct the re- 
cessed nasolabial angle. Guerrero- 
Santos? designed a laminated cartilage 
graft anterior to the nasal spine to im- 
prove the columellar-labial angle. This 
graft was small and, therefore, only 
augmented the immediate columellar- 
labial junction area. Caronni, in 1972, 
wrote that he used autogenous bone 
grafts from the ileum or tibia to im- 
prove a retruded premaxillary profile. 
He also suggested a carved Silastic 
implant extending the entire width of 
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the nasoalar base regior for augmen- 
tation of both the columella and the 
alar base. More recently, Sheen and 
Sheen* described a carved piece of a 
woven combination of Teflon ànd or- 
ganic fibers made intc an implant 
(Proplast) for premaxillary augmen- 
tation to improve the nasolabial angle. 
This implant is sculpted to add very 
little height to the premzxilla laterally 
but it is intended to provide midline 
augmentation of 1 em or more. As 
such, this implant cannet be used in 
situations of premaxillary retrusion 
secondary to cleft abnormalities sec- 
ondary to its lack of lateral projection. 
Because of its design and its lack of 
lateral projection, this implant is sim- 
ilar to the previously mentioned grafts 
that address mainly the central na- 
solabial region. 

In many cases, the final outcome has 
been less than satisfactery because of 
the magnitude of the criginal defect 
and inadequate degree of subsequent 
augmentation. Therefore, for those pa- 
tients with significant. premaxillary 
retrusion but satisfactory occlusion 
who do not wish to undergo the mor- 
bidity associated with ar orthognathic 
procedure, we introduce a technique 
that we have used with z success over 
the past 4 years in the treatment of 
premaxillary retrusion. We present 
two illustrative case studies and detail 
our results to date. 


PROCEDURE 
A thorough preoperative examination is 


performed on the patient supplemented 
with standardized photographie views of 
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Fig 1.—Findings characteristic of premaxillary 
retrusion include the following: (1) an acute 
nasolabial angle; (2) nasal tip ptosis; and (3) 
resting position labial incompetence. 


Fig 2.— The zero meridian method of Gonza- 
les-Ulloa.* 
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Notch for Anterior Nasal Spine 
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the patient's profile? The anterior projec- 
tion of the mandible is established by the 
zero meridian method as described by 
Gonzales-Ulloa* (Fig 2). A line is dropped 
from the patient's nasion perpendicular to 
the Frankfort horizontal and extended past 
the chin. In patients with satisfactory an- 
terior mandible projection, the chin should 
approach this line. After ascertaining 
proper balance between the upper and 
lower thirds of the face, the middle third is 
evaluated by the angle of facial convexity 
developed by Legan’ (Fig 3). In this tech- 
nique, an angle is formed by the line of the 
glabella to the subnasale to the soft-tissue 
pogonion. The average measurement sug- 
gesting an ideal profile is —12 + 4°. As the 
premaxillary segment and the associated 





Fig 3.—The angle of facial convexity of 


Legan.’ 


soft-tissue subnasale recede “rom the ante- 
rior facial plane, the angle of facial con- 
vexity first approaches zero and then be- 
comes positive, suggesting s gnificant pre- 
maxillary retrusion. The intended goal of 
augmentation is to reduce the angle of 
facial convexity toward zero or even nega- 
tive values. This is a standareized measure- 
ment of the amount of anterior projection 
at the subnasale necessary to obtain the 
appropriate angle. The amount of augmen- 
tation is then calculated to be approxi- 
mately twice the amount of anterior soft- 
tissue movement required, taking into con- 
sideration the usual 0.5:1 soft tissue to hard 
tissue ratio reported for maxi lary advance- 
ment.’ 

We prefer Proplast as the implant mate- 
rial of choice for this procedure for its ex- 
cellent tissue tolerance and ease of han- 
dling characteristics.’ Particularly impor- 
tant, owing to its porosity, is the ability of 
Proplast to fixate to the underlying tissues. 
This eliminates the problem of mobility 
that is commonly encountered with irradi- 
ated cartilage and Silastic implants. 

Each implant is carved intraoperatively 
from a block of Proplast after the determi- 
nation of the desired amourt of anterior 
premaxillary projection. The dimensions of 
the block used provide us with 4 cm of width 
and 1 cm of height. From our previous ex- 
perience, the anterior projeccion has gen- 
erally been in the range of 8 to 10 mm. First, 
the corners of the implant are trimmed off 
at 45° bilaterally and rasped smooth. Next, 
a cleft measuring approximately 5 mm in 
width is carved superiorly in the midline. 
Then, the implant is bent to cønform to the 
contour of the premaxillary arch (Fig 4). 
Finally, the implant is soaked in a genta- 


Fig 5.—A vestibular floor incision is created to allow for implant inser- 
Fig 4.—The dimensions and configurations of the carved implant. tion. 
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Vestibular Floor Incision, 1.5 cm 
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Fig 6.— The superior notch of the implant is placed directly under the Fig 7.— The effect of the implant on nasal tip projection and nasolabial 


nasal soine for proper positioning and stabilization. 


micin antibiotic solution and vigorously as- 
pirated in the barrel of a syringe for thor- 
ough impregnation and saturation of the 
soluticn into the implant. 

There are two approaches to the premax- 
illa for implantation: intranasal and subla- 
bial. Our marked preference is for the 
intranasal approach, for reasons of ease of 
insertion and lowered risk of contamina- 
tion, bat both will be described. 

The procedure is performed under re- 
gional biock and local infiltration anesthe- 
sia wiih intravenous sedation technique. 
The patient is given prophylatic antibiotic 
coverage preoperatively and it is extended 
for 5 cays postoperatively. The intranasal 
approach is perfermed as follows: A 1.5-cm 
incision is created in the floor of the left 
nostri! and carried down to the bony pre- 
maxilla (Fig 5). The periosteum over the 
premaxilla is then sharply elevated with a 
periosseal elevator (Joker). This is accom- 
plished for a distance of approximately 2 
em lateral to the midline bilaterally and 
inferiorly for approximately 1 cm below the 
piriform aperture. Care is taken, expecially 
in the patients with cleft lips, to keep the 
sharp periosteal elevator close to the bony 
premaxiila to avoid inadvertent dehiscence 
of the gingival mucosa. The pocket is ele- 
vated up to the piriform aperture bilater- 
ally with exposure of the nasal spine for 
subsequent stabilization of the implant. 
With the aid of 2 retractor (Senn), the im- 
plant :s.grasped with forceps (Brown Ad- 
son) and introduced gently into the pocket 
while avoiding contact with the skin edge as 
well as the gloved fingers to minimize the 
risk of eontamination. The superiorly cre- 
ated roch is placed directly beneath the 
nasal spine for positioning and stabiliza- 
tion. After satisfactory placement, the 
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Fig 8.—Case 1. Preoperative views: oblique (left); lateral (righ:). 


Fig 9.—Case 1. Postoperative views: oblique (left); lateral (right). 
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Fig 11.— Case 2. Postoperative views: oblique (left); lateral (right). 


wound is closed with chromie sutures. 

The sublabial approach is accomplished 
with an incision in the gingivolabial sulcus 
on either side of the midline measuring ap- 
proximately 1.5 em. This incision is carried 
down again to the premaxilla with eleva- 
tion of the periosteum to create a pocket 
about 4 cm long and 1 to 1.5 em high mak- 
ing sure that the elevation extends to the 
piriform aperture bilaterally. Again, with 
care taken to avoid contamination, the im- 
plant is introduced into the pocket, fixing 
the superior aspect of the implant directly 
under the nasal spine for proper positioning 
as well as stabilization (Fig 6). The subla- 
bial incision is closed with chromic sutures 
(Fig 7). 

An adhesive hammock dressing for sup- 
port is applied for 3 days. The patient is en- 
couraged to minimize extreme facial move- 
ments as well as vigorous talking and eat- 
ing. This procedure is most often combined 
with a rhinoplasty or numerous other pro- 
cedures as the situation demands. 


REPORT OF CASES 


CasE 1.—A 22-year-old white man had 
undergone repair of 2 unilateral cleft lip 
and palate deformity at an early age. His 
presentation is typical of patients following 
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successful cleft repair with resultant pre- 
maxillary hypoplasia (Fig 8). This includes 
an acute nasolabial angle, a lack of nasal tip 
projection, and a tethered upper lip with 
widened intralabial gap or labial incompe- 
tence during repose. In addition, he had na- 
soalar asymmetry. This patient presented 
to us desiring correction of his nasal defect, 
and we chose to incorporate premaxillary 
augmentation with his cleft rhinoplasty. 
He required a 10-mm anterior projection 
determined from preoperative examina- 
tion. The procedure was performed through 
the left intranasal approach along with his 
rhinoplasty, which was performed through 
the external approach. The patient toler- 
ated the procedure well and has a satisfac- 
tory 1 year result (Fig 9). 

CASE 2.—A 27-year-old white woman de- 
sired revision rhinoplasty. On presentation 
(Fig 10), she had a wide nasal tip with pre- 
maxillary retrusion giving rise to a teth- 
ered appearance to the upper lip. She did 
not have the widened intralabial gap in re- 
pose. We chose to incorporate a premaxil- 
lary augmentation with her revision rhino- 
plasty. This was again performed through 
the left intranasal approach. Her rhino- 
plasty was performed in the endonasal 
fashion, which she tolerated well without 
difficulties. She recovered uneventfully as 
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well, and a l-year postoperative result is 
shown in Fig 11. 


RESULTS 


An analysis of our experience over 
the past 4 years showed that we per- 
formed this procedure a total of 23 
times. Two initial cases were done with 
irradiated rib cartilage grafts and the 
subsequent 21 cases were done with 
Proplast. Two of the earlier cases, 1 
each of cartilage and Proplast, were 
performed through the sublabial ap- 
proach and the remainder were per- 
formed through the intranasal ap- 
proach. Three implants had to be re- 
moved in our series. Infection was the 
cause for two of the removals, both of 
which were Proplast; one was intro- 
duced intranasally and the other was 
introduced intraorally through the 
sublabial approach. The third case re- 
quiring removal was due to nonfix- 
ation of the implant caused by an irra- 
diated rib cartilage graft. Most of our 
cases now are being done with Proplast 
introduced intranasally. The incidence 
of total complications performed with 
Proplast introduced through the intra- 
nasal route has been 1 case out of 20 for 
an incidence of 5%. This is with a 
4-year follow-up. To date, we have not 
had any late extrusions or discolora- 
tion of the overlying skin and the pa- 
tients have been doing quite well. 


COMMENT 


Premaxillary retrusion is a defect 
we usually encounter in patients de- 
siring rhinoplasty. This situation is 
particularly prevalent in patients fol- 
lowing repair of cleft deformities but it 
is seen in patients without cleft defor- 
mities as well. Our role as facial plas- 
tic surgeons is to appropriately diag- 
nose and correct the presenting defect 
in the context of the overall patient 
treatment plan. Various surgical op- 
tions have been described in the past 
for correction of such defects. For the 
most part, these implants, such as the 
Sheen graft, have dealt with the na- 
solabial angle only and not the entire 
nasal base-premaxilla complex. 

The implant discussed in this article 
offers several advantageous features 
in relation to those previously de- 
scribed. First, each implant is custom 
sculpted intraoperatively to fit the 
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mi tailoring allows for more 
eerrection of the encountered 
ies. In the ineidence of unilat- 
ral alveelar clefts, the maxilla is al- 
metrical. The implant de- 
er for an asymmetric con- 
tour tc be carved to match the 
r nado ofthe defect. Second, it has 
been weil: shown i in the past that Pro- 

| plast. ámplants allow for bony in- 
: growth and incorporation into the fa- 
cial skeletal framework." This charac- 
teristic allows the implant to be 
ilizediand adhere firmly to the un- 

i bony framework. Further, 
he design of the implant allows for 
fixation and accurate: midline position- 
|. .ing in relation to the existing nasal 
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spine, an aspect not found in other im- 
plants. 

The relative greater amount of an- 
terior projection lateral to the midline 
allows for advancement not only of the 
immediate nasolabial junctional area 
but the entire nasoalar base as well. 
Often, this is a crucial aspect in satis- 
factory correction of premaxillary 
retrusion. Also, adequate advance- 
ment of the entire nasal base and col- 
umella, coupled with the amount of 
undermining required, allows for re- 
lease of the upper lip to a more natu- 
ral and aesthetic position not possible 
with other forms of implants. With 
this implant, we routinely are able to 
correct not only an acute nasolabial 
angle secondary to retrusion of the 
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premaxilla, but also dimisishad. upper 
lip protrusion and improved oral com- 
petence in repose." | 

Additionally, as is the case with the 
other implants described, we also have 
not noted any evidence of bony resorp- 
tion underneath the implants. Finally, 
the procedure is simple to perform, 
with minimal morbidity and a high in- 
dex of satisfaction for beth the patient 
and the surgeon. 


CONCLUSIONS 


A new technique for premaxillary 
augmentation addresses the constella- 
tion of problems associated with retru- 
sion of the premaxilla. It is a simple. 
and effective technique of premaxil- 
lary augmentation. 
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Pseudocyst of the Auricle 


Case Report and World Literature Review 


Philip R. Cohen, MD, Marc E. Grossman, MD 


€ We treated a patient with pseudocyst 
. of the auricle and reviewed the 113 cases 
previously published in the world liter- 
ature. Pseudocyst of the auricie is an 
asymptomatic, noninflammatory cystic 
swelling that involves the anthelix of the 
ear, results from an accumulation of fluid 
within an unlined intracartilaginous cavity, 
and occurs predominantly in men (9396 of 
patients). Characteristically, only one ear 
is involved (87% of patients), and the 
lesion is usually located within the sca- 
phoid or triangular fossa of the anthelix. 
Previous trauma to the involved ear is un- 
common. The diagnosis may be suggested 
by the clinical features, and analysis of the 
aspirated cystic fluid and/or histologic 
examination of a lesional biopsy specimen 
will confirm the diagnosis. Therapeutic in- 
tervention that maintains the architecture 
of the patient's external ear should be 
used in the treatment of this benign condi- 
tion. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:1202-1204) 


s pese of the auricle is an un- 


— A. commonly reported condition that 


3 typieally presents as an asymptomat- 


ie, unilateral cystic swelling of the up- 


.. per anthelix of the ear in middle-aged 

. men." Although only 113 cases of 
-pseudocyst of the auricle have been 
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published, this disorder likely is more 
prevalent than the number of reported 
cases implies.’ The purpose of this re- 
port of pseudocyst of the auricle is to 
review the epidemiologie features, 
clinicopathologic characteristics, pos- 
tulated pathogenesis, differential di- 
agnosis, and appropriate treatment of 
this benign condition. 


REPORT OF A CASE 


A 33-year-old white man presented with 
a l-month history of an asymptomatic 
swelling within the auricle of his left ear. 
Straw-colored fluid had been aspirated 2 
weeks earlier by an otolaryngologist, but 
the lesion had promptly recurred. Although 
no recent antecedent trauma was reported, 
the patient had had a chronie neurologic 
movement disorder (dystonia musculorum 
deformans) since age 8 years, manifested by 
unusual body positioning and posturing. 

On examination, an erythematous, pain- 
less 4.0 X 2.0-em cystic swelling that in- 
volved the entire anthelix of the left ear was 
observed (Figure) that was neither warm 
nor tender to palpation. The right ear was 
normal. A clinical diagnosis of pseudocyst 
of the auricle was made, and the possible 
additional diagnostic evaluations and/or 
therapeutic approaches were discussed. 
The patient decided against any further in- 
tervention. 


COMMENT 


Pseudocyst of the auricle has also 
been referred to as an intracartilagi- 
nous cyst,“ an endochondral pseudo- 
cyst,^" and cystic chondromalacia*" of 
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the auricle. It has been described most 
often in Chinese (48 patients}?! and 
whites (31 patients) ^*^" and less fre- 
quently in Japanese,"'* French, 
Indian," Malaysian? black," and 
Puerto Rican’ patients. 

Pseudocyst of the auricle has been 
observed to occur predominantly in 
men (93% [106/114] of pa- 
tients), 957 " Only 8 women with the 
disorder have been described in the 
literature." The age at onset in pa- 
tients with pseudocyst of the auricle 
ranges from 16 to 73 years" with 
most patients between the ages of 30 
and 39 years when the condition ap- 
pears (Table 1)." © Pseudocyst of the 
auricle seldom occurs before the age of 
20 years**" and is uncommon after age 
60 years." 

Clinically, pseudocyst of the auricle 
presents as an enlarging lesion on the 
upper portion of the anterior aspect of 
the external ear. The lesion is cystic,. 
ranges from 1 to 4 cm, and usually is 
asymptomatic (Figure). Occasionally, 
minor discomfort from pressure on the 
surrounding tissues is noted. The sca- 
phoid and triangular fossae of the an- 
thelix are the most common sites of 
this lesion.'^** 

A solitary, unilateral pseudocyst is 
the typical presentation, reported in 
87% (99/114) of these patients. 1597$ 
Lesions are located on the right ear 
(59% [36/61] **?/*7 1.5 times more 
frequently than on the left ear (41% 
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Direct (left) and posterior (right) views of a pseudocyst of the auricle on the anthelix of the left ear. 


[25/61 ]).^**?11:5* Only 138% (15/114) of 
the patients with pseudocyst of the 
auricle have bilateral lesions.'?^!0!^." 
The simultaneous appearance of bilat- 
eral pseudocysts of the auricle is rare 
(2% [2/11] of patients)."^? 

Between 0.5* and 10.0? mL of fluid has 
been observed to fill the pseudocyst. 
The liquid is water soluble yet insolu- 
ble in ether and petroleum benzin- 
The viscous fluid varies from clear to 
serosanguineous; usually it is straw 
eolored?^!1::5 and similar to olive 
oil.2°''’ The osmolarity and glucose, 
protein, and cholesterol concentra- 
tions of the fluid are similar to those of 
the patient's serum??*!!*: albumin??? 
is also present in the fluid. Bac- 
terial*'^—5 and fungal" cultures of 
the fluid collected from patients’ 
pseudocysts are sterile. 

The distinctive histologic feature of 
pseudocyst of the auricle is the absence 
of an epithelial layer of cells lining the 
inner surface of the intracartilaginous 
cavity; hence, the lesion is described as 
a pseudocvst. In early lesions, a cystic 
space with surrounding fibrosis is 
noted to replace the central portion of 
the involved cartilage. Irregular thin- 
ning and hyalinization of the cartilage 
periphera! to the cavity also may be 
present. [n some areas, necrosis and 
total dissolution of the cartilage can be 
observed. Intracavitary foci of granu- 
lation tissue and more extensive in- 
tracartilaginous fibrosis may be found 
in these lesions in later stages.^!?!*!5.7 
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Minimal changes occur in the epi- 
dermis and dermis overlying the 
pseudocyst. Mild capillary ectasia and 
a sparse lymphocytic perivascular in- 
filtrate are noted in the dermis of early 
lesions. Changes seen later include (1) 
fibrosis and edema, which result in 
thickening of the dermis, and (2) a mild 
dermalinfiltrate consisting of lympho- 
cytes and plasma cells?!" 

The pathogenesis of pseudocyst of 
the auricle remains undefined. Two 
possible, compatible, not mutually ex- 
clusive, mechanisms for this disorder 
involve (1) embryologic malformation 
of the auricle and lesions that occur at 
the locus minoris resistentiae^**^!* and 
(2) cartilaginous degeneration second- 
ary to the release of chondrocyte ly- 
sosomal enzymes.?^^*^ During approx- 
imately the sixth week of embryonic 
life, six knoblike outgrowths from the 
first and second branchial arches ap- 
pear. By the third month, these out- 
growths have gradually fused and 
folded around the first branchial 
groove to form the auricle. If residual 
planes are created during the folding 
process of the auricle’s embryologic 
development, then, theoretically, these 
potential spaces of lowered structural 
resistance might subsequently serve 
as the sites of an intracartilaginous 
cavity.2**’ The observed pseudocystic 
lesion of the auricle may result from 
an additional nonspecific, ischemic,*”’ 
and/or traumatic?!?/5 stimulus to the 
involved cartilage. 
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Table 1.—Distribution of Age at 
Onset in Patients With Pseudocyst of 
the Auricle” 


Age No. 
Range, (%) of 
y Patients 
20 2 (3) 
20-29 12 (19) 
30-39 25 (40) 


References 


4, 6, 17 

2-4, 7,9, 11, 14 

2-5, 8, 9, 11, 13, 
present report 

40-49 10 (16) 2,4, 8, 11, 12, 14, 15 

50-59 9(14) 3,9 

>60 5 (8) 1, 3, 6, 17 


* The age at onset was not seported in 51 pa- 
tients. 1288-18-17 


Other investigators hzve postulated 
that an abnormal release of lysosomal 
enzymes from local chondrocytes with 
subsequent degeneration of cartilage 
may produce the intracartilaginous 
cavity seen in pseudocyst of the 
auricle.?^*/5 Although this is an inter- 
esting possibility, elevated lysosomal 
enzyme levels have not yet been dem- 
onstrated in the fluid aspirated from 
the pseudocysts. Also, the electron mi- 
croscopic evaluation of a series of le- 
sions from patients with pseudocysts 
of the auricle failed to snow an in- 
crease in the number of lysosomes 
within the involved chondrocytes.’ 

Pseudocyst of the auricle is not com- 
monly preceded by trauma to the in- 
volved ear. More than two thirds of 
patients with pseudocyst of the auricle 
(80 of 114 persons) had not sustained 
prior trauma to the lesional area. ^" 
In contrast, several authors have hy- 
pothesized that a localized, traumatic 
stimulus may have been an important 
causative factor in the initiation of 
pseudocyst development ?1^05516 

Histologically, pseudocyst of the au- 
ricle was most frequertly misdiag- 
nosed as inflammatory disorders of 
cartilage," including relapsing poly- 
chondritis, chondrodermatitis nodu- 
laris chronica helices, ard cauliflower 
ear. Chondroma, invasive hemangio- 
ma, angiosarcoma, and chondrosar- 
coma are other disorders included in 
the histologic differential diagnosis of 
pseudocyst of the auricle.* The clini- 
cal differential diagnosis of pseudocyst 
of the auricle includes benign and ma- 
lignant tumors, cystic lesions, inflam- 
matory and vascular disorders, and 
metabolic and systemic diseases (Ta- 
ble 2).2361113151718 Assoerted clinical 
characteristics and histologic features 
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Benign tumors 
Chondroma 
Fibroma 
Cystic lesions 
Epidermal inclusion cyst 
Dermoid cyst 
Inflammatory disorders 
Cauliflower ear 
Cellulitis 
Chondrodermatitis nodularis chronica helices 
Perichondritis (traumatic) 
Relapsing polychondritis 


enable these conditions to be distin- 
guished from pseudocyst of the auricle. 

The treatment of pseudocyst of the 
auricle should accomplish two goals: 
(1) successful resolution of the lesion 
without subsequent recurrence and (2) 
preservation of the normal. architec- 
tural structure and of the aesthetic 
appearance of the external ear. Needle 
aspiration?^^!295 and/or incision and 
drainage^"! of the pseudocyst without 
additional intervention almost always 
results in the prompt reaccumulation 
of fluid within the lesion. The addi- 
tional application of a pressure dress- 
ing does not eliminate the possibility 
of recurrence of the pseudocyst, +! yet 
this simple approach has been thera- 
peutically successful in a few 
patients. A modification of this 
technique produced a favorable func- 
tional and cosmetic result in one pa- 
tient: immediately after aspiration of 
the pseudocyst, cotton bolsters were 
firmly sutured to the anterior and pos- 
terior aspects of the auricle for 7 
days." 

Several successful therapeutic alter- 
natives involve the induction of fibro- 
. ‘sis and scarring of the intracartilagi- 

nous cavity of the pseudocyst. Cu- 
rettage of the pseudocyst walls fol- 
lowing incision and drainage, and 
subsequent contour pressure dress- 
ings, may be sufficient to prevent re- 
currence of the lesion.9 Several pa- 
tients with pseudocyst of the auricle 
have had their lesions successfully 
treated without subsequent external 
ear deformities when 1% iodine tinc- 
ture or iodoform gauze was introduced 
into the cavity of the pseudocyst fol- 
lowing aspiration and/or incision and 
drainage.?*’ 

A series of 31 patients with 
pseudocyst of the auricle were surgi- 





Table 2.— Clinical Differential Diagnosis of Pseudocyst of the Auricle 








Malignant tumors 
Angiosarcoma 
Chondrosarcoma 

Metabolic / systemic diseases 
Rheumatoid nodule 
Tophus (gout) 

Xanthoma 

Vascular disorders 
Hemangioma 
Othematoma 

Other disorder 

Seroma 


















cally treated by (1) elevating the skin 
of the anterior anthelix of the ear off 
the pseudocyst, (2) excising only the 
anterior wall of the pseudocyst, (3) su- 
turing the skin flap back into place, and 
(4) applying a contour pressure dress- 
ing to the anterior and posterior as- 
pects of the auricle for 7 days? There 
were no recurrences, and this treat- 
ment approach gave cosmetically sat- 
isfactory results in 90% of these 
patients? The posterior wall of the 
pseudocyst was inadvertently excised 
in one patient, with subsequent devel- 
opment of a floppy ear. 

Corticosteroids do not play a role in 
the management of pseudocyst of the 
auricle. Systemic corticosteroids 
failed to alter the course of one pa- 
tient's pseudocyst," and another pa- 
tient developed a permanent defor- 
mity of the ear after being treated with 
intralesional corticosteroids (0.4 mL of 
triamcinolone [10 mg/mL]." 

We recommend a relatively nonin- 
vasive initial approach to the treat- 
ment of pseudocyst of the auricle. Nee- 
dle aspiration of the lesion should be 
followed by the firm application (with 
tape and/or sutures) of a contour pres- 
sure bandage. The introduction of a 
few drops of 156 iodine tincture into 
the intracartilaginous cavity after the 
lesion has been aspirated is optional 
but will probably ensure the resolution 
of the lesion without subsequent re- 
currence. If the pseudocyst recurs, ex- 
cision of the anterior wall may be nee- 
essary. 

In conclusion, pseudocyst of the au- 
ricle is a benign, asymptomatic cystic 
swelling of the anthelix of the ear. It 
most often appears as a solitary, uni- 
lateral lesion on the upper half or third 
of the anterior part of the ear of mid- 
dle-aged men. The intracartilaginous 
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cavity is without an epithelial lining, 
and the fluid it contains is sterile, wa- 
ter soluble, rich in albumin, and usu- 
ally straw colored. Abnormal embryo- 
logic development of the auricle and/ 
or the abnormal release of chondrocyte 
lysosomal enzymes with subsequent 
cartilage degeneration may be in- 
volved in the pathogenesis of 
pseudocyst of the auricle. Benign and 
malignant tumors, cystic lesions, in- 
flammatory and vascular disorders, 
and metabolic and systemic diseases 
are included in the differential diag- 
nosis of pseudocyst of the auricle. Sue- 
cessful treatment of this eondition re- 
quires (1) resolution of the lesion with- 
out recurrence and (2) structural and 
cosmetic preservation of the architec- 
ture of the external ear. 
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e Hurier syndrome is a rare muco- 
polysaccharide storage disease that be- 
comes clinically apparent during early 
childhocd as muropolysaccharide depos- 


_.. its form in skeletal and soft tissues. Pro- 


gressive mucopelysaccharide deposition 
in the orepharyn: and tracheal connective 
tissues eads to airwav obstruction if un- 
treated. Tonsillectomy, acenoidectomy, 
and tracheostomy have been utilized to 
provide symptomatic relief of upper air- 
way obsiruction. Treatment of tracheal le- 
sions by aser excision is a recent innova- 
tive method for the maragement of airway 
obstruction in chiidrer with Hurler syn- 
drome. We desczibe two boys with Hurler 
syndróme whosemucopolysaccharide tra- 
cheal lesions were excised by utilization of 
the carbon dioxide laser. 

(Arch Otolaryngoi Head Neck Surg. 
1990; 115: 1205-7207) 


Hs syndrome is an autosomal 
reeessivé mucopolysaccharide 
storage disease caused by an a-L-idu- 
ronidase enzyme deficiency muco- 
polysaceharidosis I, Hurler type. It can 
either. be diagnosed prenatally by 
amniocentesis," or during the pa- 
tient's first year of life when the char- 
acteristic physical signs develop. The 
manifestations of this syndrome are 
predominantly related to gradual dep- 
osition of mucopolysaccharides in 
skeletal and seft tissues. Clinically, 
children with Hurler syndrome de- 
velop a. typica: facial dysmorphism 
(“gargoylism”) mental deficiency, cor- 
neal clouding; eardiae valvular abnor- 
malities and ` cenduction defects, he- 
patosplenomegaly, growth deficiency 
with bony deformities, umbilical her- 
nias, frequent otitis media, combined 
sensorineural and conduction deaf- 
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ness, upper airway obstruction, and 
sleep apnea." Eventually they suffer 
from congestive heart failure and fre- 
quent episodes of pneumonia, either of 
which could prove fatal.'^^^ 

Children with Hurler syndrome be- 
gin having upper airway compromise 
between their third and seventh 
year." Progressive upper airway ob- 
struction may occur at each portion of 
the airway. Macroglossia due to muco- 
polysaccharide deposits may obstruct 
the oral cavity.’ Thickening of the ep- 
iglottis and tonsillar and adenoidal 
tissues may likewise lead to obstruc- 
tion." Tracheal narrowing eventually 
occurs and is due to mucopolysaccha- 
ride infiltration in tracheal connective 
tissue. ^* As the tracheal and glottic di- 
ameter decreases, tracheostomy be- 
comes necessary.? Unfortunately, even 
this procedure offers only palliation 
since the disease process continues and 
the patients suffer from stridor and 
dyspnea due to significant airway ob- 
struction. 

Respiratory insufficiency secondary 
to restrictive lung disease is also a 
feature in Hurler syndrome. Ky- 
phoseoliosis is among the abnormal 
bony manifestations seen. Addition- 
ally, the costovertebral Joints can be 
affected, with subsequent inhibition of 
thoracic wall motion. The restrictive 
component leading to respiratory in- 
sufficiency is less prominent, however, 
than are the upper airway obstructive 
lesions." 

In general, laser excision of ob- 
structing tracheal lesions has been re- 
ported in the literature.^" Results 
have varied depending on the nature 
and extent of the lesion." Treatment of 
tracheal lesions by laser excision is a 
new and innovative method of airway 
management in children with Hurler 
syndrome. 
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The following twe cases illustrate 
the use of the carbon dioxide laser for 
resection of tracheal lesions in two 
boys with Hurler’s syndrome. © 


REPORT OF CASES 


Case 1.—An 8-year-cld boy with the di- 
agnosis of Hurler syndrome since the age 
of 15 months was seen ‘or progressive air- 
way obstruction with inereasing activity 
limitations despite the presence of a tra- 
cheostomy. He presented originally with 
kyphosis, corneal clouding, umbilical her- 
nia, hepatosplenomegaly, cecreased exten- 
sion of the elbows and knees, and a gibbus 
with tonguing of his vertebral bodies on 
lateral roentgenography. Other significant 
history included chronic otitis media, nasal 
polyps with polypeetomy, spinal fusion of 
C-1 and C-2, and odontoid instability. The 
patient's airway difficulties surfaced at the 
age of 7 years 6 months, when he began 
having nocturnal airway problems. These 
problems, consisting o? mouth breathing 
and stridor, were thought to be secondary to 
enlargement of his tongue and. muco- 
polysaccharide deposits.in his perioral and 
pharyngeal areas. A tracheestomy was per- 
formed when respiration was compromised 
to the point where the patient could only 
breathe with his head ir the extended posi- 
tion. 

Fiberoptic -bronchoseopy iin the 
tracheostomy tube revealed mucopolysac- 
charide deposits on the left lateral wall of. 
the trachea, obstructing 75% of the lumen - 
(Fig 1). Based on these findings and the pa- 
tient’s worsening airway ebstruction de- 
spite the tracheostomy, it was decided, with 
parental consent, to vaporige the ttacheal 
deposits using the pediatric laser broncho- 
scope. The procedure went: well, with the 
patient oxygenating at greater than 90% 
saturation throughout. ` 

Postoperatively, the patient. developed 
thickened secretions, witheut fever, and re- 
quired hourly suctioning. Repositioning of 
his tracheostomy tube was also required as 
it was found to be abutted against a distal 
mucopolysaccharide lesion. Further allevi- 
ation of his respiratory problems necessi- 
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.. Fig 1. — This illustration is based on endoscopic and radiographic find- 
: ings in case 1. The principal site of obstruction (arrow) was at the upper 
trachea near the end of the tracheostomy tube. R indicates right; L, left. 


tated replacement of the tube with a spe- 
cially lengthened tube. One week postoper- 
atively, the patient had bronchorrhea and 
wheezing. Tracheoscopy revealed signifi- 
-eant granular tissue and edema in the 
proximal and posterolateral aspects of the 
trachea. Follow-up reexamination 3 weeks 
< later showed gradual improvement of the 
tracheal walls without presence of inflam- 
=- mation or granulation tissue. The patient's 
- airway stabilized and has been adequate for 
-= the last 6 months. 
<o Case 2.—A 12-year-old boy was diag- 
-nosed with Hurler syndrome at 6 months 
^ of age. His medical problems included cor- 
“neal clouding, cardiomegaly, congestive 
- heart failure, feeding difficulties, umbilical 
- hernia, sleep apnea, and upper airway ob- 
struction. He was successfully managed 
medically with digitalization, diureties, 
 theophylline, and home oxygen therapy. 
.. When he was 4!é years of age, however, 
-his condition deteriorated and surgical in- 
-tervention was required. A gastrostomy 
-tube was inserted to cireumvent his swal- 
lowing difficulties. A tonsillectomy and an 
- adenoidectomy were performed to alleviate 
his upper airway obstruction and noctural 
apneic episodes. A tracheostomy was also 
performed to lessen his obstructive symp- 






















Fig 2. — This illustration is based on endoscopic and radiographic find- 
ings in case 2. The arrows show multiple sites of mucopolysaccharide 
lesions. The distal lesions were not removed because of risks of total 


obstruction. R indicates right; L, left. 


toms and carbon dioxide retention. 

The patient did relatively well until he 
was 10 years old, when he experienced 
increasing respiratory insufficiency second- 
ary to obstructive masses in the middle and 
distal aspects of his trachea. Replacement 
of his tracheostomy tube with a specially 
lengthened Shiley No. 4 tube alleviated his 
obstructive symptoms. This intervention 
was temporary, however, as the patient 
again suffered from respiratory difficulty 
within 3 months' time. Fiberoptie tracheo- 
stomy revealed an increase in the deposi- 
tion of lesions, which left his trachea almost 
completely oecluded (Fig 2). His parents 
were informed of his worsening condition, 
with the option of laser excision of the tra- 
cheal lesions. They consented to have the 
mucopolysaccharide deposits obstructing 
his trachea ablated with the laser broncho- 
scope. The distal lesions at the carina and 
main-stem bronchi were not removed be- 
cause of risks of total obstruction. Postop- 
eratively, the patient had some edema and 
granulation tissue along his trachea, which 
had not caused significant problems. An 
additionally lengthened tracheostomy tube 
was inserted to optimize the tracheal lu- 
men. He has continued to have a stable air- 
way for 18 months. 
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COMMENT 


Airway management in children 
with Hurler syndrome presents a con- 
tinual challenge. Airway problems 
causing respiratory insufficiency ean 
result from lower airway problems, 
such as pneumonia, and upper airway 
obstructive processes that require the 
expertise of the otolaryngologist. 
These problems involving the orophar- 
ynx, nasopharynx, and trachea can re- 
sult in sleep apnea and tracheal nar- 
rowing, with subsequent respiratory 
distress. Treatment involves prompt 
attention to upper respiratory tract 
infections, reducing the degree of 
oropharyngeal obstruction, and pro- 
viding adequate oxygenation. 

Aggressive treatment of early signs 
of upper respiratory tract infections 
can be beneficial. Medical management 
with antibioties, hydration, and hu- 
midifieation may avert a life-threat- 
ening pneumonia.’ 

Obstructive sleep apnea is second- 
ary to the excessive oropharyngeal 
mucopolysaccharide deposits." Ton- 
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sillar and idexvidal hypertrophy are 
factors for which surgical correction 
= can increase erophary ngeal patency 
^. and reduce nocturnal apnea.*’ Trache- 


ostomy is another surgical option per-- 


formed to deerease the symptoms 
caused by upper airway obstruction.” 
Nonsurgical - management 
nocturnal administration of low flow 
oxygen or the use of nasal continuous 
positive airway pressure for those pa- 
tients with mild obstruction." 
Tracheal narrowing secondary to 
mucopolysaccharide deposits has pre- 
sented an especially challenging man- 
agement problem. Tracheostomies 
with custom-made, lengthened tubes 
have been used to maintain airway pa- 
tency with some success. Unfortu- 
nately, Hurler syndrome is progres- 
sive, and the increasing deposits may 
lead to almost vomplete airway occlu- 
sion. Laser excision of the tracheal le- 
sions can alleviate the obstruction, 
thereby providing symptomatic relief.’ 
In our patients, laser excision of the 
most prominen: of the tracheal lesions 
: seems to have resulted in an improved 
3 tracheal lumen. 

& Carbon dioxide laser therapy for le- 
sions of the larynx, trachea, and prox- 
imal bronchi was introduced in the 
early 197085. Instrumentation for 
these procedures is obtained through 
utilization of a modified bronchoscope 
that allows for direct visualization of 
the laser beam and surgical field.'^ De- 
livery of the laser source and beam size 
is controlled by the operator and ap- 
plied with significant accuracy. The 
depth of the resultant lesion may 
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therefore be less than 1 mm, or much 
greater, depending on the desired 
effect.^ Damage to the surrounding 
tissue has been found to be slight, with 
heat coagulation effects seen in oniy 5 
to 10 cells beyond the margins of the 
surgical lesion.? This minimal damage 
to bordering tissues is theorized to be 
the predisposing factor to inconspicu- 
ous edema and rapid wound healing 
postoperatively. Visualization of the 
surgical field is maximized by hemo- 
stasis due to the coagulative effects of 
the laser beam and the removal of 
smoke and steam by a suction tip 
attached to the bronchoscope." 

Intraoperative precautions should 
be taken against the rare case of laser- 
induced fire, eye damage, or inadvert- 
ent tissue destruction.'^'^ Because the 
carbon dioxide laser beam is readily 
absorbed by water, tissues in the adja- 
cent areas can be protected with a 
moist gauze.” Special eye gear or pre- 
scription glasses should provide ade- 
quate corneal protection." 

Laser-related patient complications 
reported in the literature include tooth 
enamel burns, perichondritis, poste- 
rior laryngeal web, lip burns, and la- 
ryngeal edema with obstruction.'*'* 
Complications in general are rare as a 
consequence of laser surgery. In a 
study by Lim and Kenney," among 
3500 head and neck patients who had 
undergone laser therapy, only a 0.17% 
complication rate was found. Overall, 
usage of the carbon dioxide laser has 
been widely successful as a treatment 
modality for benign lesions of the head 
and neck. 
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Although laser surgery of the air- 
way is an accepted mode of therapy, 
ethical considerations regarding pal- 
liative treatment of a genetically de- 
termined terminal disease such as 
Hurler syndrome should be addressed. 
Intervening to prolong life in patients 
with terminal conditions presents sig- 
nificant controversy. Simply stated, 
the basic controversy lies in the deci- 
sion of whether or not to intervene. 
The decision to intervene must be 
based on thoughtful consideration by 
parents and involved health profes- 
sionals. Numerous criteria influence 
the decision-making processes. There 
are tangible criteria such as availabil- 
ity of resources, familial input, and 
current legislation. Other influences 
are intangible, such as the value of life, 
the quality of life, and the patient’s 
usefulness to society. To complicate 
the issue even further, surgical proce- 
dures themselves can possess inherent 
risks that may lead to increased mor- 
bidity or premature mortality. On the 
other hand, inaction may be regarded 
as wrongful neglect." 

In summary, childrer with Hurler 
syndrome will usually begin having 
upper airway compromise between the 
ages of 3 and 7 years, depending on the 
severity of their disease. Tracheo- 
stomy bypasses the obstruction due to 
tongue, nasal, and pharyngeal tissue 
hypertrophy. Removal of tracheal mu- 
copolysaccharide deposits by laser ex- 
cision may prolong life by removing 
obstructing tracheal lesions. However, 
potential risks and ethical issues must 
be addressed. 
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Functional Upper Airway 


Obstruction in Adolescents 


_ Dov Ophir, MD; Yitzhak Katz, MD; Irit Tavori, MD; Mordechay Aladjem, MD 


* Functional upper airway obstruction 
<iis an uncommon manifestation of a con- 
.versive reaction characterized by recur- 
rent stridor attacks caused by adduction 
of the vocal cords during inspiration. The 
oxygen saturation never drops to patho- 
. ; logic levels. The stridor is not accompa- 
-nied by an appropriate degree of anxiety 
;-and is not associated with other symp- 
. toms. Patients benefit from verbal reas- 
surance and speech therapy, but stridor 
attacks tend to recur and psychiatric con- 
sultation seems necessary in most cases. 
We present the case histories of three ad- 
-olescent patients with nonorganic upper 
airway obstruction and describe the fea- 
. tures that may facilitate the diagnosis of 
this condition. Early diagnosis and inter- 
vention may prevent unnecessary and po- 
tentially harmful investigations and ther- 
apy. 
(Arch Otolaryngol Head Neck Surg. 
1990;116:1208-1209) 


pper airway obstruction is uncom- 
mon in otherwise healthy adoles- 
-. cents. Allergic, infectious, traumatic, 
neurogenic, and neoplastic conditions, 
as well as foreign body aspiration, may 
^. oeeurinthis age group, but nonorganic 
- obstruction should also be considered 
-in selected cases. Recognition of this 
— €ondition will enable appropriate early 
therapy and prevent unnecessary in- 
vestigations and treatments. 


REPORT OF CASES 


i None of our three patients had a history 
: of cough, choking, cyanosis, fever, or upper 
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respiratory tract infection. Temperature 
and pulse rate were normal in all of them. 
In each case, auscultation over the trachea 
revealed extrathoracie airway stridor. 
Roentgenograms of the lateral aspeet of the 
neck and chest were normal. Despite the 
marked inspiratory stridor, none of the pa- 
tients appeared distressed and their arte- 
rial blood gas concentrations were normal. 
Their voices were normal and they could all 
produce an effective cough. In all three pa- 
tients, indirect laryngoscopy during the 
stridor attack revealed adduction of the vo- 
cal cords during inspiration. During an 
asymptomatie period, indirect laryngos- 
copy showed normal anatomy and function 
of the larynx. 

Case 1.—A 12-year-old girl was seen in 
the emergency department for a severe in- 
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spiratory stridor that had szarted on the 
previous day. Her medical history revealed 
a milk allergy, a single epileptic episode in 
early childhood, and sexual abuse experi- 
enced 6 months before the scridor attack. 
On examination she had a severe stridor, 
with marked suprasternal retractions. The 
rest of the physical examinazcion was nor- 
mal, The blood cell count and 3lood calcium 
concentration were normal. The patient 
was given steroids and racemic epinephrine 
hydrochloride inhalation, with no response. 
Spirometry revealed inspiracory obstruc- 
tion (Fig 1) with no response to ventolin in- 
halation. The stridor attack lasted 12 hours 
and disappeared spontaneously. 

One day after the strides had disap- 
peared, repeated spirometry showed a nor- 
mal inspiratory and expiratory loop (Fig 1). 
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Maximum inspiratory and expiratory flow-volume curves obtained in patient 1 durieg symptomatic 


(left) and asymptomatic (right) periods. 
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During ñer stay) in the hospital there were 
several stridor attacks, some of them dur- 
ing the aight, all were saccessfully treated 
with sainednj ections inzramuscularly and 
verbal -reassuramce. The girl was dis- 
charged. but was seen again in the emer- 
gency depa artmen: a few days later with 
stridor, which was treated with a saline in- 
jection. During. the folowing weeks the 
stridor attacks become less frequent, but 
behavioral disturbances were noted. A psy- 
chiatric: evaluation revezled conversion re- 
action. The girl is currently undergoing 
psychotaerapy. 

CASE A. 14-year- old girl suffered acute 
shortness of breath and stridor. She was 
treated at home with veatolin with no im- 
provement.. Her medical history indicated 
similar episodes ID and 6 months earlier. 
The girlava: kept £n the kospi:al for 3 days, 
during which time there were fluctuations 
in the sever:ty of ker stridor. She was reas- 
sured amd sent home, bet returned 2 days 
later with such à severe strider that either 
intubation or tracheostomy was consid- 
ered. However, she improved gradually 
without such measures. in view of her nu- 
merous visits to the emergency department 
and hosritaiizatious, a psychiatric evalua- 
tion wasredquestedc. This revealed a psycho- 
somatic. defense mechanism, adjustment 
disorder; arid conversion reaction. The girl 
underwent osychotherapy, and since then 
the stricor attacks have not appeared. 

Case X.— À 15-year-old boy was admitted 
with a 3-day history of stridor attacks each 
lasting several hoars. He had marked in- 
spiratory stridor and decreased bilateral 
breath sourds. He was given ventolin and 
oxygen by mask, but the strider did not im- 
prove. Erorchoseopy was performed with 
the patiónt under general anesthesia, but 
no foreign body orcabnormality was found. 
The boy was admitted for observation. 
There were severa! strider attacks over the 
next few days, some of them during sleep, 


lasting 15 minutes to 2 hcurs. There was no 








ss anxiety éespite thesevere degree of stridor. 


The boy was reassured that nothing was 
wrong with ‘him, and was discharged after 
8 days ir the hospital. He was readmitted 1 
week later with identical symptoms and 


treated with saline injections. A third ad- 


mission was necessary I month later. At 
that time a recommendation cf psychiatric 
evaluation was declined by the parents. The 
boy was seer for stridor several times in the 
outpatieat dlinic, but was not admitted to 
the hospitai. Approximztely 1 year later 
the stridor attacks stopped. 





co MENT 


© Ourtaàree cases alanu the poorly 
| docume ~ated entity of functional upper 


airway obstruction in adolescents, and 
serve as a reminder that nonorganic 
causes should be included in the dif- 


ferential diagnosis of acute upper air- | 


way obstruction. A literature review of 
the subject revealed only a limited 
number of ease reports in adults, and 
even fewer in children and adoles- 
cents.** We suspect, however, that this 
may not be such a rare condition, and 
that some cases are overlooked or mis- 
diagnosed. 

The three patients had several fea- 
tures in common: they were all appar- 
ently healthy individuals who pre- 
sented with a marked inspiratory stri- 
dor, but with no anxiety. The oxygen 
saturation in their arterial blood was 
normal. The upper airway obstruction 
did not respond to medication. Stridor 
was also observed during sleep. There 
were fluctuations 1n the degree of stri- 
dor and in all three cases it disap- 
peared after several hours or days, 
only to reappear later. In each patient 
indirect laryngoscopy revealed a para- 
doxical movement of the vocal cords, 
ie, adduction of the vocal cords during 
inspiration. During asymptomatic pe- 
riods, vocal cord movement was nor- 
mal. 

The sudden onset of symptoms and 
the apparent absence of any organic 
disease suggest hysterical laryngeal 
spasm, possibly induced by emotional 
stress. The persistence of stridor dur- 
ing sleep showed that the patients 
were not malingerers. If, as we suspect, 
the laryngeal spasm was an uncon- 
scious somatic expression of an emo- 
tional conflict, the term Münchausen s 
stridor is inappropriate; the stridor is 
not factitious, but appears to be a true 
conversion neurosis. 

Hysterical aphonia represents an- 
other laryngeal manifestation of con- 
version reaction. Other authors*" 
have described cases presenting as 
asthma, where vocal cord adduction 
was found during the attack during 
both inspiration and expiration; they 
concluded that the attack is a form of 
conversion reaction. In all of these 
cases, including our own, the symp- 
toms might be part of a spectrum of 
symptoms resulting from abnormal 
movement of the vocal cords as a man- 
ifestation of à conversion reaction. 
Both the presence and the severity of 
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the symptoms tend to 
may explain why in some cases indi- 
rect laryngoscopy was reported to be 
normal. 

The striated musculature of ilis up- 
per airway is frequently involved in 
extrapyramidal disorders, which in- 
terfere with its role in maintaining 
patency of the upper airway and hence 
lead to airflow limitation and stridor." 
However, no neurological abnormali- 
ties were detected in our patients, or in 
the cases described by others. . 

The diagnosis of functional upper 
airway obstruction is obviously made 
by exclusion after consideration of all 
other organic entities. Treatment of 
the condition is complex, as little is 
known about its cause anc mechanism, 
and because the patient himself is not 
aware of his role in producing obstruc- 
tion. Speech therapy has been helpful 
in some cases," and inhalation of a 
gas mixture of 80% heliam and 20% 
oxygen has been advocated," but it 
seems that supportive psychotherapy 
is most important. The absence of hy- 
poxia during the attack indicates that 
noaggressive emergency measures are 
necessary. 
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Multiple Intracranial Mucoceles 





Associated With Phaeohyphomycosis 


of the Paranasal Sinuses 
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€ The purpose of this article is to alert 
clinicians tc a new pathogenic fungus of 
the paranasal sinuses called Exserohilum 
rostratum. Exserohilum species are one ot 
the etiologic agents of phaeohyphomyco- 
sis, a constellation of entities caused by 
dematiaceous fungi. This class of fungal 
sinus infection has emerged only in the 
past decade; it occurs primarily in immu- 
nocompetent individuals and produces a 
tenacious, progressive pansinusitis. To 
our knowledge, this study describes the 
first case cf multiple intracranial muco- 
celes secondary to E rostratum. The diag- 
nostic workup inciudes computed tomog- 
raphy and magnetic resonance imaging 
followed by direct microscopic examina- 
tion of tissue biopsy specimens. A cran- 
iotomy followed by a bilateral external 
ethmoidectomy was necessary for com- 
plete extirpation of the infected muco- 
celes. Aggressive surgical management of 
this mycotic infection is described. 

(Arch Otolaryngol Head Neck Surg. 
1990;116:1210-1213) 


D the past decade there has emerged 
a class of fungal infections of the 
paranasal sinuses that arise prima- 
rily in immunocompetent individuals 
and produce a tenacious, progressive 
pansinusitis."* These sinus infections 
. are part of the clinical spectrum of 
. phaeohyphomycosis, a constellation of 
entities caused by dematiaceous, or 
' brown pigmented, fungij* Exsero- 
— hilum species, one of the etiologic 
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agents of phaeohyphomycosis, is an 
extremely rare cause of sinusitis, with 
only four cases having been re- 
ported.*”* We present the first case of 
multiple mucoceles with intracranial 
extension that are secondary to Exse- 
rohilum rostratum pansinusitis. The 
purpose of this article is to alert clini- 
cians to an emerging pathogenic fun- 
gus, and to suggest that aggressive 
surgical management, including com- 
bined otolaryngologic and neurosurgi- 
cal intervention, may be necessary for 
eradication of this mycotic infection. 


REPORT OF A CASE 


A 19-year-old black man presented with 
a several-year history of bilateral nasal ob- 
struction and nasal polyps. The patient had 
undergone two previous intranasal poly- 
pectomies for “inflammatory polyps.” Dur- 
ing the several months before this admis- 
sion the patient had noted progressive na- 
sal obstruction and frontal headache that 
was refractory to antibiotic and loeal ther- 
apy. When the patient began to develop 
proptosis he was referred for further eval- 
uation and management. 

There was no family history of allergic, 
metabolic, or immunologie disorders. 

The patient was born on a Caribbean is- 
land, and had lived there, but immigrated to 
the United States several years ago. 

Physieal examination revealed an alert, 
well-developed, well-nourished black man 
who was afebrile. The patient had hyper- 
telorism, bilateral proptosis, and bilateral 
nasal polyposis. 

Results of laboratory studies, which in- 
cluded complete blood cell count, chemistry 
studies, urinalysis, electrocardiogram, and 
chest roentgenogram, were unremarkable. 

Computed tomography (CT) showed ex- 
pansile bilateral ethmoid, frontal, sphe- 
noid, maxillary, and nasal masses (Figs 1, 2, 
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left, and 3, left), The lamina papyracea were 
laterally displaced and the masses had bro- 
ken intracranially through the floor of the 
anterior cranial fossa (Fig 1). Within the 
paranasal sinuses, the masses were charac- 
terized as being soft tissue in attenuation 
and there was a thin zone of mucoid atten- 
uation material that separated them from 
the adjacent bone (Fig 2, left). This CT ap- 
pearance was suggestive of either polyposis 
or fungal disease. Magnetic resonance im- 
aging was performed in the axial and sag- 
ittal planes (Figs 2, right; 3, right; and 4). 
This study better showed the discrete poly- 
poid masses breaking intracranially. There 
were areas of high-, intermediate-, and 
low-signal intensity seen within the various 
masses on T, and T, preton density- 
weighted images. These findings suggested 
a benign polypoid or mucocele-type process 
with mucoid seeretions that varied from a 
watery consistency to solid material. 

The patient underwent a two-stage oper- 
ative procedure in conjunetion with the 
neurosurgical service. Initially, the patient 
underwent a bifrontal craniotomy. Intra- 
operatively, intracranial mucoceles con- 
taining a greenish, puttylike material were 
encountered that emanated from the right 
and left frontal sinuses and from the right 
and left supraorbital ethmoid sinuses. 
There was bilateral destruction of the roof - 
of the orbits. The multiple intracranial 
mucoceles were excised, along with a por- 
tion of the dura to which the left frontal si- 
nus mucocele was adherent. The surface of 
the brain was normal. The frontal sinuses 
were completely exenterated and fascia 
lata and muscle were used to repair the 
defects in the floor of the anterior cranial 
fossa. Direct microscopic examination of 
the greenish material revealed multiple 
branching hyphal elements (Fig 5). 

Postoperatively, the patient empirically 
received intravenous antibictics and anti- 
fungal therapy with ketoconazole. Cultures — . 
yielded only Exserohilum species, later |, 
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Fig 1.— Coronal postcontrast computed tomo- 
graphic scan demonstrates intracranial exten- 
sion of thedeft supraorbital mucoceles into the 
anterior cranial fossa. Note alsc the extension 
of mucoceies into both medial orbital walls and 
the left antrum. 


identified as E rostratum (Figs 6 and 7) and 
the antibiotics were discontinued. The pa- 
tient continued receiving intravenous anti- 
fungal therapy. 

Two weeks after the neurosurgical pro- 
cedure, the patient underwent a bilateral 
external ethmoidectomy during which a 
similar greenish, puttylike material was 
encountered and removed. 

Immunolegic evaluation of the patient, 
including human immunodeficiency virus 
testing, revealed no abnormalities. 

The patient was discharged 2 weeks after 
the external ethmoidectomy with a 1- 
month course of oral ketoconazole. Follow- 
up 6 months after discharge showed reso- 
lution of the proptosis and headache. 


MYCOLOGY 


The purulent exudate obtained dur- 
ing surgery was initially examined by 
direct mieroscopy and after Gram's 
and Giemsa staining. Direct micros- 
copy revealed a mat of intertwining 
multiseptate hyphal elements (Fig 5), 
which were also observed on the 
stained preparations. 

Culturally, the operative specimens 
were inoculated onto trypticase soy 
agar supplemented with 5% sheep 
blood (BBL-Microbiology Systems) 
and Sabouraud’s plates at 25°C. These 
cultures yielded a moldlike growth af- 
ter 48 hours, which on prolonged (2 
weeks) incubation developed a deep 





Fig 2.—Left, Axial postcontrast computed tomographic scan reveals a thin zone of mucoid atten- 
uation material separating the soft-tissue mass in the left maxillary sinus from the adjacent bone. 
The right antrum is obstructed by the large nasal mass. Right, T;-weighted axial magnetic reso- 
nance scan shows high-signal intensity in the right maxillary sinus reflecting the high water con- 
tent of obstructed secretions. The low-signal intensity material seen in the left antrum reflects the 
solid mucoid consistency of this material. The solid mucoid material represents fungus and dried 
secretions. Compare with axial computed tomographic scan in Fig 2, left. 





Fig 3.— Left, Axial postcontrast computed tomographic scan reveals extensive widening of both 
ethmoid labyrinths and posterior extension into the sphenoid sinuses. Right, Axial T,-weighted 
magnetic resonance scan taken at the same level as Fig 3, left, shows areas of Iow-signal inten- 
sity in many of the ethmoid cells and the sphenoid sinuses. These areas represent fungus and dried 
secretions and could be confused with air on the magnetic resonance scan. The computed tomo- 
graphic scan better shows this pathologic finding. 


olive-brown coloration. Microscopic the fungal growth were prepared. 


examination of teased growth sus- 
pended in lactocotton phenol blue re- 
vealed numerous brown septate hy- 
phae similar to those observed in the 
direct preparations. Arising from 
some of the hyphae (conidiophores) 
were cylindrical conidia containing up 
to seven septae (Fig 6). 

To better study the morphological 
detail of the cylindrical conidia, Sab- 
ouraud dextrose agar slide cultures of 
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Careful examination of these prepara- 
tions revealed conidia with a protrud- 
ing hilum (scar at base of a conidium at 
point of its attachment to its conidio- 
phore) with distinctly darkened basal 
septa (Fig 7). On the basis of these 
characteristics, the isolate was identi- 
fied as E rostratum and confirmed by 
Irene Weitzman, PhD, of the New York 
City Department of Health Mycology 
Laboratory (unpublished data, 1989). 
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Fig 4.—Sagittal T,-weighted magnetic reso- 
nance scan reveals the polypoid nature of the 
mucocele extensions into the anterior cranial 
fossa. There are high-, intermediate-, and low- 
signal intensities seen, reflecting various de- 
grees of protein concentration and water re- 
sorption. 


COMMENT 


Phaeohyphomycosis is a term devel- 
oped by Ajello et al? in 1974, which 
includes infections by organisms of 
the class Hyphomycetes and family 
Dematiaceae.’ Prior to 1974, phaeohy- 
phomycosis and a cutaneous fungal 
infection called chromoblastomycosis 
were lumped together under the term 
chromomycosis.'° Phaeohyphomycosis 
is the generic term for all clinical 
infections caused by dematiaceous 
fungi. 

Approximately 40 species of dema- 
tiaceous fungi have been isolated from 
humans and animals, although only a 
small number of these fungi cause in- 
fection in humans.' All are soil forms 
associated with plant detritus or are 
agents of plant disease.’ They are com- 
mon in nature" and have a worldwide 
distribution.* 

Phaeohyphomycosis may occur as 
sinusitis, keratitis, endocarditis, os- 
teomyelitis, peritonitis, meningitis, 
and  encephalitis.^ The etiologic 
agents of phaeohyphomycosis that 
have been reported to cause sinusitis, 
in addition to Exserohilum species, in- 
clude Bipolaris species"? Curvu- 
laria species,*'? Cladosporium spe- 
cies," and Alternaria species. Bipo- 
laris sinusitis, like  Exserohilum 
sinusitis, can result in bone destruc- 
tion and often requires multiple surgi- 
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Fig 5.—Direct microscopic examination of surgical specimen from frontal sinuses showing mul- 
tiseptate, brown-pigmented hyphae. 





Fig 6. — Cylindrical conidium borne on a conidiophore arising from a darkly pigmented (dematia- 
ceous) hypha. 


cal procedures to eradicate.^^! 

Before 1986, there had been some 
confusion regarding the nomenclature 
of Bipolaris and Exserohilum species. 
However, in 1986 McGinnis et al! 
pointed out that human infections pre- 
viously caused by Helminthosporium 
and Drechslera species were misiden- 
tified and classified according to an 
obsolete taxonomy and were actually 
either Bipolaris or Exserohilum spe- 
cies. 
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Intracranial extension of fungal si- 
nus infections is known to occur in im- 
munocompromised patients and has 
classically been described in individu- 
als with mucormycosis^ and As- 
pergillus." To our knowledge, this is 
the first case of multiple intracranial 
mucoceles resulting from a phaeohy- 
phomycotic sinus infection. The fact 
that the host was immunocompetent 
focuses attention on this organism. 

There have been four previously re- 
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Fig 7.—Detached conidium showing protruding hilum (arrow) characteristic of Exserohilum ros- 


tratum. 


ported cases of sinusitis due to Exse- 
rohilum species. In 1986, Adam et al? 
reported two cases of Exserohilwm si- 
nusitis. One was due to E rostratum 
and the other was due to an unidenti- 
fied Exserohilum species. Both of the 
patients described were young males, 
previously healthy, with a history of 
nasal polyps, allergic rhinitis, nasal 
obstruction, and opacification of all 
paranasal sinuses on CT. The patient 
with E zostratum initially underwent 
an intranasal ethmoidectomy and 
antrostomies, but symptoms of nasal 
obstruction recurred and subsequent 
CT scan revealed bone erosion of the 
lateral nasal wall. The patient then 
underwent a medial maxillectomy, 
ethmoidectomy, and sphenoidotomy. 
Intraoperative findings ineluded green 
mucoid material and bone destruction. 
The patient was further treated with a 
6-week course of intravenous antibiot- 
ics and amphotericin B and he did well 
without recurrent symptoms. The pa- 
tient with the unidentified Exsero- 
hilum species underwent a bilateral 
Caldweli-Lue procedure, bilateral 
sphenoethmoidectomy, and antrosto- 
mies. Postoperatively the patient did 
well, although he did have persistent 
right frontal sinus disease. There was 
no mention of the patient receiving 
antifungal therapy postoperatively. 
Padhye et al’ described a case of Ex- 
serohilum meginnisu infection in a 


healthy 27-year-old man with a his- 
tory of nasal polyps, allergic rhinitis, 
and panopacification of the sinuses 
without evidence of bone destruction 
on radiographic imaging.’ The patient 
was treated with bilateral Caldwell- 
Luc procedures and did well after sur- 
gery. Antifungal therapy was not doc- 
umented. 

Stutman et al* reported sinusitis in 
an adolescent due to E rostratum, al- 
though the organism at that time was 
referred to as Drechslera rostratum. 
No details of the surgical treatment 
were given; however, the patient was 
treated with systemic antifungal ther- 
apy postoperatively. 

Our case was similar to the case de- 
scribed by Adam et al’ in terms of the 
common presence of bone destruction 
and green mucoid material. The ag- 
gressiveness of this fungal species is 
underscored by the intracranial find- 
ings in our patient. 

Because of the tenacious and persis- 
tent nature of phaeohyphomycotic si- 
nusitis, and that caused by E rostra- 
tum in particular, we make the fol- 
lowing recommendations: In healthy 
young males with nasal polyps and an 
associated green, thick nasal dis- 
charge, a potassium hydroxide prepa- 
ration or direct examination and fun- 
gal culture of the material should be 
made. If a dematiaceous fungus is ob- 
served, its etiologic significance should 
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not be discounted as a contaminant. A 
CT scan or magnetic resonance imag- 
ing should be obtained for proper map- 
ping of the disease. Subsequently, ag- 
gressive surgical débridement and 
postoperative antifungal therapy 
should be instituted. In the case of in- 
tracranial extension of phaeohypho- 
mycotic sinusitis, a cambined oto- 
laryngologic and neurcsurgical ap- 
proach may be required to eradicate 
the infectious process. 
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Osteoma of the Middle Ear 


-Report of a Case 


: Tatsuya Yamasoba, MD; Takehiko Harada, MD; Taeko Okuno, MD; Yasuya Nomura, MD 


.. 9 Osteomas of the middle ear are rare. 
We report a case of a 7-year-old boy with 
: osteoma originating from the pyramidal 

eminence, combined with congenital cho- 

lesteatoma. The osteoma and cho- 
. lesteatoma were successfully removed by 
—' , tympanomastoidectomy. The long pro- 
cess of the incus and the superstructure of 
the stapes disappeared. The body of the 
` incus was sculpted and used as a columel- 
la. Histopathologically, the osteoma was 
much the same as an external auditory ca- 
nal osteoma. The possibility of a primary 
congenital origin of this neoplasm is sug- 
gested. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116:1214-1216) 


steomas of the middle ear are rare. 
They are most frequently small 
and remain stable in size.’ They usu- 
ally occur in patients with progressive 
hearing loss and are sometimes inci- 
dentally discovered by roentgenogra- 
phy. We report a case of osteoma of the 
. middle ear accompanied by probable 
congenital cholesteatoma and discuss 
the clinical characteristics and etiol- 
ogy of these neoplasms. 





















REPORT OF A CASE 


A 7-year-old boy, complaining of moder- 
ate right-sided hearing loss, visited our 
. outpatient clinic on September 22, 1988. At 
. the age of 5 years, he had undergone bilat- 

eral myringotomy and adenotonsillectomy 
> for indications that included otitis media 
. with effusion. After recovery from otitis 
media, he had still complained of right- 
sided hearing loss. He was, therefore, re- 
-.- ferred to our clinic for further investiga- 
tion. No family history of hearing impair- 
. ment was noted. 

. Physical examination revealed a white 
. mass visible behind the intact tympanic 
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membrane of the right ear (Fig 1). Oto- 
scopic and general otolaryngologie exami- 
nations showed that the left ear was nor- 
mal. A pure-tone audiogram was taken on 
the same day (Fig 2, top). The tympano- 
gram was normal bilaterally. However, no 
contralateral stapedial reflexes were elic- 
ited in the right ear by stimulation of the 
left ear. In the left ear, normal ipsilateral 
stapedial reflexes were found. The Weber 
test revealed lateralization to the right 
side. 

A computed tomographie sean of the 
right temporal bone indicated the presence 
of a small bony mass and an isodense mass 
adjacent to it in the posterosuperior quad- 
rant of the mesotympanum (Fig 3). The 
temporal bones were well pneumatized; no 
abnormalities were found on the left. 

The patient underwent tympanomas- 
toidectomy on December 12, 1988. Exami- 
nation of the tympanie cavity revealed an 
isolated globular cholesteatoma posterior 
to the handle of the malleus and apart from 
the tympanie membrane, and behind it, a 
rock-hard, white bony growth (Fig 4). The 
tumor was located lateral to the stapes 
footplate, originating from the pyramidal 
eminence. The long process of the incus and 
the superstructure of the stapes were miss- 
ing. The remaining ossicles were not in 
contaet with either the cholesteatoma or 
the osteoma. The middle-ear mucosa 
showed little inflammatory change. No ab- 
normalities were recognized in the mastoid. 
After removal of the cholesteatoma, the 
bony growth was removed using cutting 
and diamond burrs. The posterior canal 
wall was temporarily removed and replaced 
after the lesions had been excised. Then the 
body of the incus was trimmed and intro- 
duced between the footplate and the ear- 
drum as a major columella. 

Postoperatively, the patient had an un- 
eventful course. Hearing improved, as 
shown in an audiogram 10 months after 
surgery (Fig 2, bottom). After a 10-month 
follow-up, no sign of recurrence was noted. 

The removed tumor consisted of a frag- 
ment of hard, white, bony tissue measuring 
2X3X3mm in maximum overall dimen- 
sions. Under a light microscope, a histologic 
section showed a bony mass covered in part 
by squamous epithelium, which was con- 
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sidered to be the matrix of cholesteatoma. 
The bony lamellae were thick and well 
formed. The interlamellar spaces contained 
loose vascular connective tissue (Fig 5). The 
pathologic diagnosis was osteoma. 


COMMENT 


Extracanalicular osteemas of the 
temporal bone are rare neoplasms. In 
a recent review article of extracanali- 
cular osteomas, only 53 cases were 
included? Although they may occur 
anywhere in the temporal bone, they 
are most commonly foune in the mas- 
toid and squamous portions. To our 
knowledge, there have been only five 
publications concerning osteoma in 
the middle ear.** 

Thomas? reported tha: middle-ear 
osteomas occurred in a family; one 
member was a 10-year-cld boy with 
bilateral involvement, ard the other 
was a 6-year-old girl with unilateral 
involvement. In the boy's case, an os- 
teoma arose in the pyramidal emi- 
nence on each side, extencing forward 
to adhere to the incudostapedial joint. 
A tumor similar to the brother’s was 
found in the left ear of the girl. 
Ombredanne’ found an osteoma dur- 
ing an exploratory tympanotomy in 
the right ear of a 57-year-eld man with 
progressive bilateral conductive hear- 
ing loss. The tumor was based on the 
bony facial canal and the region ante- 
rior to the stapes footplate, extending 
between the crura of the stapes. 
Cremers' reported on a 19-year-old girl 
with slight right-sided conductive 
hearing loss in whom an osteoma orig- 
inated from the promonzory. Glass- 
cock et al’ described an osteoma in a 
16-year-old boy with progressive 


right-sided conductive hearing loss. At . x 
the time of surgery, an csteoma was — 


found at the center of the aypotympa-- 
num, anterior to the roend window 
niche, impinging on the handle of the 
malleus. In the report o? Beale and 
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Fig 1.—Ctoscopic appearance of cholesteatoma behind intact tympanic membrane. 


Phelps,* an osteoma was incidentally 
found in the left ear of a 33-year-old 
man with no aural symptoms. Hypo- 
cycloida! and computed tomographic 
studies showed a bony growth project- 
ing from the promontory. 

In our patient, an osteoma arising 
from the pyramidal eminence occurred 
lateral to the stapes footplate. The site 
of this tumor bears some resemblance 
to that of the osteomas reported by 
Thomas? Furthermore, we found a de- 
fect in the superstructure of the stapes 
and the long process of the incus ac- 
companied by an isolated cholesteato- 
ma. Beeause these ossicle parts are 
particularly vulnerable to inflamma- 
tion, the deficiencies might have been 
caused by an inflammatory process. 
However, the lack of contact of the re- 
maining parts of the ossieles with the 
osteoma and the cholesteatoma, as 
well as the normal eardrum and the 
apparently normal middle-ear mu- 
cosa, do not suggest an inflammatory 
osteolytic process. 

Vascular supplies to the long process 
and the crura come from a branch of 
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Fig 2.—Preoperative (top) amd postoperative 
(bottom) audiograms. Air conduction: right, O; 
left X. Bone conduction: right, [, left ]. 





Fig 3.—High-resolution computed tomographic scan of the right temporal bone demonstrating a 
discrete bony mass (asterisk) lateral to stapes footplate, and an isolated soft-tissue density (ar- 
row) lateral to the osteoma. 


the stylomastoid artery. Therefore, in- 
volvement of the small artery at the 
pyramidal eminence may result in dis- 
appearance of certain parts of the os- 
sicles. 

The etiology of osteomas of the mid- 


Arch Otolaryngol Head Neck Surg—Vol 116, October 1990 


dle ear is obscure. The histopathologic 
findings of osteoma in our patient were 
much the same as those of the osteo- 
mas of the external auditory canal de- 
scribed by Graham.’ Reviewing the 
literature,” it is conspicuous that the 
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Fig 4.— Correlation between the osteoma and 
the cholesteatoma from the lateral (top) and 
the inferior (bottom) sides. VII indicates the fa- 
cial nerve. 


lesions were bilateral in two patients 
and that a familial tendency was re- 
ported in two. These findings suggest 
that osteomas of the middle ear might 
be congenital neoplasms. In our pa- 
tient, there were no signs of bilateral 
involvement or of familial occurrence. 
However, the osteoma in this case was 
accompanied by a cholesteatoma that 
was probably congenital. This fact also 
suggests the primary congenital origin 
of this neoplasm. 

The congenital origin of the cho- 
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Fig 5.—Low-magnification photomicrograph of osteoma. Multiple fibrovascular channels (arrow) 
are found throughout the osteoma (hematoxylin-eosin, X 140). 


lesteatoma is difficult to prove because 
of a previous myringotomy for otitis 
media with effusion. The criteria for- 
mulated by Derlacki and Clemis? for 
diagnosing congenital cholesteatomas 
are strict and stipulate that there 
should be absolutely no history of oti- 
tis media. However, over two thirds of 
all children have had a bout of otitis 
media before 2 years of age’; thus, their 
criteria seem unrealistic to us. Leven- 
son et al excluded patients with a 
history of previous perforation, myrin- 
gotomy, tube insertion, or other oto- 
logic procedures in their series of con- 
genital cholesteatoma. The incidence 
of cholesteatoma following middle-ear 
intubation reported in the literature 
varies from 0% to 5.6%"; the average 
incidence is 0.5%. 

Buckingham" stated that cho- 
lesteatomas following tube insertions 
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could arise either due to formation of 
atelectatic pockets following extrusion 
of the tube or from ingrowth of the 
surface epithelium of the tympanic 
membrane onto the medial surface of 
the tympanic membrane. The possibil- 
ity must be also recognized that the 
epithelial cells shed from tae tympanic 
membrane during myringotomy might 
grow into a cholesteatomz apart from 
the tympanic membrane. However, a 
small epithelial pearl on the promon- 
tory following tube insertions has, to 
the best of our knowledge, been re- 
ported in only one patiert." Our pa- 
tient had undergone myringotomy 
without tube insertion only once; thus, 
the possibility is considered extremely 
low that the cholesteatomz might have 
grown from shed epithelial cells. The 
cholesteatoma is therefore considered 
to be congenital. 
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Letters to the Editor 


Fluoride Therapy for Otescierosis 


To the Editor, —The lead article in the 
Ear, Nose & Throat Journal for June 
1989: coneluded that fluoride therapy 
for otoscierosis is experimental and 
unproven: Kerr and Hoffman! base 
their conclusion on the faet that in the 
United States there has been no dou- 
ble-blind placebo-controlled study in a 
large number of cases as required by 
the Food and Drug Administration for 
approval of a new crug. The reason 
such a study has not been made is that 
fluoride eannot be patented, and no 
drug company will go to the expense of 
funding such a study for a substance 
for which they cannot expect to recoup 
the cost. There is no private source of 
funds forsuch a study, which may cost 
in the millions (the cost of obtaining 
approval for a new drug). 

The researeh that has been pub- 
lished on the positive effect of moder- 
ate-dosage sodium fluoride on otospon- 
giosis is abundant and positive. This 
includes the reports in the Journal of 
the American Medical Association.’ 
and Acta: Otolargngologicaà? by Sham- 
baugh and Petrovic demonstrating the 
action of fluoride on bone calcification 
and particularly on the spongiotic 
bone of ctospengiosis. 

In addition to research on the posi- 
tive effec: of fluoride on bone calcifica- 
tion, there also has beer the demon- 
stration by Causset that the senso- 
rineural hearing loss of otospongiosis 
is accompanied by an increase in toxic 
enzymes af bone resorption in the peri- 
lymph of patients whose sensorineural 
componeat loss has been progressing 


prior to stapedectomy. Following fluo- 
ride therapy in similar patients he 
rarely found these enzymes of bone re- 
sorption in the perilymph. Kacker and 
Shambaugh? determined the effect of 
fluoride in tiny doses in neutralizing 
a-chymotrypsin, the bone resorbing 
enzyme occurring in otospongiosis. 
The study by Linthicum and cowork- 
ers in a single patient demonstrated 
the maturation of active otospongiosis 
by fluoride therapy to mature inactive 
otosclerosis. 

The safety of fluoride therapy in 
moderate dosage is verified by the 
more than 35000 patients worldwide 
who have received this treatment, 
without a single known case of perma- 
nent harm to the patient.’ 

A recent double-blind placebo-con- 
trolled study from Denmark? showed 
the positive effect of sodium fluoride in 
retarding progression of sensorineural 
hearing loss in patients with surgically 
confirmed otospongiotic stapes fixa- 
tion. One final evidence in favor of this 
therapy has been Valvassori's? radio- 
logic assessment of the cochlear cap- 
sules by densitometry, polytomogra- 
phy, and computed tomographic scan 
of the cochlear capsules demonstrat- 
ing maturation of spongiotic foci after 
fluoride therapy. 

The authors of the Ear, Nose and 
Throat article cite the side effects of 
fluoride therapy as a reason not to ap- 
prove its use. The clinical experience in 


20 000 plus cases, followed for as long. 


as 25 years by Causse, and studied by 
J. R. Causse, Sr, and J. B. Causse, re- 
veals that only four out of 11970 pa- 
tients in a 10-year computerized study” 
developed dermatitis related to the 
fluoride intake, with one case of buccal 





inflammation. There were no other 
side effects other than gastric distress 
in a few patients, which was relieved as 
soon as the fluoride was stopped and 
then resumed with a smaller dose, in- 
creasing the dosage slowly, as toler- 
ated. In conclusion, animai organ cul- 
ture and clinieal research of fluoride 
effects on bone, and on otospongiotic 
bone in particular, have provided def- 
inite evidence of its beneficial effect in 
moderate dosages, promoting matura- 
tion of spongiotic bone in the cochlear 
capsule, thus slowing or arresting pro- 
gression of sensorineural hearing loss. 
GEORGE E. SHAMBAUGH, JR, MD 
Hinsdale, Ill 
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News and Comments 


Temporal Bone Dissection.—The De- 
partmen: of Otolaryngology-Head 
and Neck Surgery of the Manhattan 
Eye, Ear, and Throat Hospital an- 
nounces that its meeting, "Temporal 
Bone Dissection," will be held from 
April 10 zhrough 12, 1991. For further 
information, contact Meeting Coordi- 
nator, ENT Seminars, Manhattan Eye, 
Ear, and Throat Hospital, 210 E 64th 
St, New York, NY 10021; (212) 838- 
9200, extension 2776; fax (212) 832-9126. 





Masters of Otology.— The Depart- 
ment of Otolaryngology-Head and 
Neck Sungery of the Manhattan Eye, 
Ear, and Throat Hospital announces 
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that its meeting, “Masters of Otology,” 
will be held on April 13, 1991. For fur- 
ther information, contact Meeting Co- 
ordinator, ENT Seminars, Manhattan 
Eye, Ear, and Throat Hospital, 210 E 
64th St, New York, NY 10021; (212) 
838-9200, extension 2776; fax (212) 832- 
9126. 


Midwinter Clinical Conference in Los 
Angeles.— The Research Study Club 
announces that its 60th midwinter 
clinical conference will be held from 
February 8 through 10, 1991, at the 
Moseley/Salvatori Conference Center, 
Los Angeles, Calif. Organized in 1913 
and incorporated in 1932, this continu- 
ing education program for ophthal- 
mologists and otolaryngologists main- 
tains an outstanding reputation for 


excellent speakers. The 60th anniver- 
sary meeting will be a gala event and 
will offer as many as 15 hours of Cat- 
egory 1 credit. For further informa- 
tion, contact Research Study Club, PO 
Box 1216, Murrieta, CA 92362; (714) 
611-4482. 


Rhinoplasty Update 1991.— The De- 
partment of Otolaryngology-Head 
and Neck Surgery of the Manhattan 
Eye, Ear, and Throat Hospital an- 
nounces that its meeting, "Rhinoplas- 
ty Update 1991,” will be held on March 
8 and 9, 1991. For further information, 
contact Meeting Coordinator, ENT 
Seminars, Manhattan Eye, Ear, and 
Throat Hospital, 210 E 64th St, New 
York, NY 10021; (212) 838-9200, exten- 
sion 2776; fax (212) 832-9126. 
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GUAIFED ....... 


(pseudoephedrine HCI 120 mg and guaifenesin 250 mg) 





Thick respiratory secretions are the worst part of 
sinusitis or a cold. Guaifed can break through this 
congestion with the first dose. This helps open sinus 
and bronchial passages for freer breathing. 


Guaifed contains pseudoephedrine HCI, an effective 
nasal decongestant, and guaifenesin, a proven 
expectorant. 


- There are no antihistamines in Guaifed. 


— The patient is comfortable without feeling 
drowsy or dried out. 


Guaifed is designed to release pseudoephedrine HCI 
over a prolonged period and to release guaifenesin 
immediately. It also provides a convenient b.i.d. 
desage schedule. 


Count on Guaifed when you want to break up sinus 

congestion or a chest cold. Also available as 
Guaifed-PD® Capsules (pseudoephedrine HCI 
60 mg and guaifenesin 300 mg). 
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congestion. 


GUAIFED® Capsules 


(pseudoephedrine HCI 120 mg 
and guaifenesin 250 mg) 


GUAIFED-PD* Capsules 


(pseudoephedrine HCI 60 mg 
and guaifenesin 300 mg) 


Brief Summary 


CONTRAINDICATIONS: This product is contraindicated in 
patients with a known hypersensitivity to any of its ingre- 
dients. Also contraindicated in patients with severe hyper- 
tension, severe | artery disease and patients on 
MAO inhibitor therapy. Should not be used during preg- 
nancy or in nursing mothers. 


Considerable caution should be exercised in patients with 
hypertension, diabetes mellitus, ischemic heart disease, 
hyperthyroidism, increased intraocular pressure and pros- 
tatic hypertrophy. The elderly (60 years or older) are more 
likely to exhibit adverse reactions. At dosages higher than 
the recommended dose, nervousness, dizziness or sleep- 
lessness may occur. 


PRECAUTIONS: General: Caution should be exercised in 
patients with high blood pressure, heart disease, diabetes 
or thyroid disease and in patients who exhibit difficulty in 
urination due to enlargement of the prostate gland. Check 
with a physician if symptoms do not improve within 7 days or 
if accompanied by high fever, rash or persistent headache. 


Drug Interactions: Do not take this product if you are pres- 
ently taking a prescription drug for high blood pressure or 
depression, without first consulting a physician. MAO inhibi- 
tors and beta sie m blockers may increase the effect of 
sympathomimetics. Sympathomimetics may reduce the 
antihypertensive effects of methyldopa, mecamylamine, 
reserpine and veratrum alkaloids. Pseudoephedrine hydro- 
chloride may increase the possibility of cardiac arrhythmias 
in patients presently taking digitalis glycosides. 
Pregnancy: Pregnancy Category B. It has been shown that 
pseudoephedrine hydrochloride can cause reduced aver- 
age weight, length, and rate of skeletal ossification in the 
animal fetus. 


Nursing Mothers: Pseudoephedrine is excreted in breast 
milk; use by nursing mother is not recommended because 
of the higher than usual risk of side effects from sympatho- 
mimetic amines for infants, especially newborn and prema- 
ture infants. 


Geriatrics: Pseudoephedrine should be used with caution 
in the elderly because they may be more sensitive to the 
effects of the sympathomimetics. 

WARNINGS: Do not take this product for persistent or 
chronic cough such as occurs with smoking, asthma, or 
emphysema, or where cough is accompanied by excessive 
secretions except under the advice and supervision of a 
physician. This medication should be taken a few hours 
prior to bedtime to minimize the possibility of sleepless- 
ness. Take this medication with a glass of water after each 
dose, to help loosen mucus in the lungs. 

ADVERSE REACTIONS: Adverse reactions include nau- 
sea, cardiac palpitations, increased irritability or excite- 
ment, headache, dizziness, tachycardia, diarrhea, 
drowsiness, stomach pain, seizures, slowed heart rate, 
shortness of breath and/or troubled breathing. 


DOSAGE AND ADMINISTRATION: GUAIFED* CAP- 
SULES Adults and children over 12 years of age: 1 cap- 
sule every 12 hours. 


GUAIFED-PD* CAPSULES Adults and children over 12 
years of age: 1 or 2 capsules every 12 hours. Children 6 to 
12 years of age: 1 capsule every 12 hours. 


CAUTION: FEDERAL (U.S.A.) LAW PROHIBITS DIS- 
PENSING WITHOUT A PRESCRIPTION. 


Distributed by 


Muro 


Pharmaceutical, Inc. 
Tewksbury, MA 01876-9987 


© Muro Pharmaceutical, Inc. — 1989 
2000-0311 B-4002-8 
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—1 I THE EQUIPMENT 


The Programmable Audi- 
tory Comparator (PAC)™ 
is the most advanced 
hearing aid delivery sys- 
tem in the world. The 
PAC allows the patient to 
choose the hearing aid 
that provides the most 
benefits--in a background 
of everyday noise. 


THB HEARING AID- 


The Quantum? is a miniature, peri-tympanic, canal-style hearing aid 
designed to fit 9095 of the population. Plus, it's prefabricated with a 
soft, conforming plastic which comfortably contours to the patient's 
ear canal. Because the Quantum? is modular, it allows immediate 
delivery of the hearing instrument to the patient. That means no 
more lost time due to mail order delays and surprises. 

The Quantum? is also one of the best sounding hearing aids avail- 
able on the market today. By delivering the sound closer to the 
eardrum, safely and effectively, patients require less electronic 
amplification to meet their needs. So, the Quantum? sounds more 
natural! 


Quantum is a registered trademark of Voreba Hearing Systems, a subsidiary of Bausch & Lomb : l " | 1 E S Y S TEM 


Hearing loss is society's most prevalent yet 
least recognized healthcare problem. The 
PAC System provides you with the technology 
to effectively reach this population. There is 
no other hearing aid delivery system like it. 





wams VOROBA HEARING SYSTEMS 
* asubsidiary of Bausch & Lomb 





14853 DeVeau Place Minnetonka Minnesota 55345 


1-800-331-5321 





©1989 Voroba Hearing Systems 
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CONTINUING MEDICAL EDUCATION COURSES 1990-91 





FUNCTIONAL ENDOSCOPIC SINUS SURGERY 
October 12-13, 1990 & May 17-18, 1991 


Course Chairmen Vijay K. Anand, M.D., William F. Robbett, M.D. 
Featured Guests William R. Panje, M.D., Rande H. Lazar, M.D., 
Eugene B. Kern, M.D. 

Course Description The goal of this symposium is to provide the 


participants an opportunity to learn functional concepts of endoscopic 
sinus surgery with didatic lectures and “hands on” laboratory experience. 


IMPLICATIONS OF OTITIS MEDIA 
October 19, 1990 


Course Chairman Joseph Montano, M.A., C.C.C.-A. 


Featured Guests Charles Bluestone, M.D., Jerome Klein, M.D., 
Judith S. Gravel, Ph.D. 
Course Description The purpose of this course is to identify and 


discuss the treatment and implications of otitis media in children. 
The effects upon hearing, speech, language development and learning 
will be the primary focus. 


TEMPORAL BONE DISSECTION 
November 14-16, 1990 & April 10-12, 1991 
Course Chairman Simon C. Parisier, M.D. 


Faculty Richard J. Bellucci, M.D., Richard Dynia, M.D., 
David R. Edelstein, M.D., 





RHINOPLASTY UPDATE 1991 

March 8-9, 1991 
R. Richard Leinhardt, M.D. 
Featured Guest Robert L. Simons, M.D. 
Course Description This course will explore the troublesome, 
complex and controversial aspects of rhinoplasty and nasal tip 
reconstruction. A broad range of topics including open rhinoplasty, 
tip and osseocartilaginous vault problems, nasal blockade, secondary 
rhinoplasty and current methods of total and subtotal nasal 
reconstruction will be presented. 


MASTERS OF OTOLOGY 
April 13, 1991 


Simon C. Parisier, M.D. 


Course Chairman 


Course Chairman 


Featured Guests Michael E. Glasscock III, M.D., 
Richard R. Gacek, M.D. 
Course Description Videotapes of surgical approaches and case 


presentations will be utilized to demonstrate how a variety of chronic 
ear dieases are managed by several of the country's leading otologists. 


ADVANCED CONTACT ND: YAG LASER SURGERY 
April 26, 1991 
Course Chairmen Vijay K. Anand, M.D., 


Milton Ingerman, M.D., Mark Levenson, M.D., William F. Robbett, M.D. 

Robert C. Wang, M.D., Michael H. Weiss, M.D. Featured Guests — K. J. Lee, M.D., 
Course Description The goal of this Dan J. Castro, M.D. 
intensive basic three day course is Hands on 





to enhance the surgeon's ability to 
perform the exacting procedures 
required for the treatment of 


" Course Description 


common otologic disorders. 


MANHATTAN EYE,EAR G TEROATIONI, scm 








For further information contact Course Coordinator, ENT Seminars; Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, New York, New York 10021 © (212) 838-9200, ext. 2448 or 2776, FAX (212) 832-9126 








SIXTIETH ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 


Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 


Friday, Saturday, Sunday, February 8, 9, 10, 1991 
Moseley-Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
JEFFREY P. HARRIS, M.D., San Diego, CA 
LAUREN D. HOLINGER, M.D., Chicago, IL 
CALVIN M. JOHNSON, JR., M.D., New Orleans, LA 
ROBERT H. OSSOFF, M.D., Nashville, TN 


Organized in 1913 and incorporated in 1932, this continuing education program for ophthalmologists and otolaryngolo- 
gists maintains an outstanding reputation for excellent speakers. The 60th anniversary will be a gala event and provides 
as many as 15 Category I credits toward the CMA certificate in Continuing Medical Education and the AMA Physicians 
Recognition Award. The program format features lectures, panel discussions and luncheon question and answer sessions 
with the faculty. 


THOMAS C. CALCATERRA, M.D., PROGRAM CHAIRMAN 


Registration fee: $295 for practicing physicians if received before January 1, 1991; $350 after that date. 
(Military physicians pay the same fee as practicing physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 


P.O. Box 1216, Murrieta, CA 92362, or call/FAX (714) 677-4482 
1222 







inqui ies about 








INFORMATION 
Regular 


3 Times 
or more" 
$1.35 


per issue 


Jassified 1 Time 





Cost per word $1.50 
Minimum 20 words. 
"In order to ean the three-time eate, your ad must be placed 
| and prepaid atthe same time fo three or more issues. 


Counting Words: Two iritials are considered 
one word, each abbrewation is considered 
one word, and figures consisting of a dollar 
sign and five numerals or less are considered 
one word. Cities and states consisting of two 
words or more are counted as one word: ie., 
"New York" and "Salt Lake City." Zip code is 
consideres one word amd must appear in all 
ads. Telephone number with area code is 
considered one word. Wren box numbers are 
used for replies, the words "Box |... c/o 
AOTO" are to be counted as three words. 


Classified: Display 
; Ful page 
a | Two-thirds page 
One-half page 
One-third page 
One-sixth page 
Column inth 


3 Times 


$511 
437 
386 
306 
204 
45 


1 Fime 
$555 
475 
419 
333 
222 
50 
Minimum display ad: ore coiumn inch 
12-time raie available on request. 


Display Production Cherge: The publication 
will pub-set advertisements upon request. 
The typesetting fee is 1696 of the one-time ad 
cost shown above. Special requests will be 
billed to the advertiser and/or agency at the 
then prevailing rates. 


Box Service 
s. | Available tor all ads. The cost is $10.00 for the 
p first issue only. Responses to your ad will be 
|] consolidated in our effice and promptly 
|, mailed directly to you. 











Closing. Date | 
` The 25th ef the second month prior to issue 
date. Example: The Ncvember issue closes 


“September 25th. No ads can be cancelled 
“| after the closing. date. 





Send al CODY, correspendence, production 
materials and payments to: 


archives of 
 Oroaryi D logy B 


Classified: Department 
P.O. Bex 1510, Clearwater. Florida 34617 


Pu assistance with your ad schedule call toll free: 
BD OG -237-9851 E 813-443-7666 













All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngolegy, P.O. Box 1510, B 
Clearwater. Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments or T 
related correspondence to the AMA headquarters in Chicago. This causes neediess delay. i 


"BOX NUMBER" advertisements: All replies must be in writing and must cite the box number in the ad. mE : 
d to divulge the identity of advertisers who wish their | | 





Box l.. c/o AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitte 
mail sent in care of Archives of Otolaryngology. 


OTOLARYNGOLOGIST — BC/BE tc join main 
branch of thirty-five physician, multi-specíalty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long. MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


OTOLARYNGOLOGIST 


Board-certihed/board-eligible otolaryngologist 
for busy. two-person practice in Houston, Texas 
Outstanding opportunity in well known group 














practicing all aspects of our specialty. Send CV to: 
Office Manager 
CENTER FOR EAR, NOSE AND THROAT 
950 Corbindale, #220 
Houston, TX 77024 m (713) 461-4692 





OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-specialty clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call coitect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 
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VIRGINIA/NORTH CAROLINA — Opportunities for 
BC/BE otolaryngologists with Virginia multi- 
hospital system near Williamsburg/Chesapeake Bay 
and modern, central North Carolina hospital. Finan- 
cial guarantees. Opportunities include solo, group 
and establishment of two-physician practices. Send 
vitae: Janet Clayton, AM Care Physician Search, 

P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 


ENT: Board-certified or board-eligible to join a 21- 
physician multi-specialty group. The clinic offers an 
excellent practice opportunity, an incentive pay SyS- 
tem with a guaranteed minimum, liberal fringe bene- 
fits, and time off. No buy-in requirement. Send 
inquiries with curriculum vitae to: John L. Reed, 
Administrator, Weber Medical Clinic, Ltd., 1200 
North East Street, Olney, IL 62450. 


MAINE COAST OTOLARYNGOLOGIST: Private 
practice for well-qualified, motivated, ENT physi- 
cian. Guaranteed cross coverage. Office space with 
new equipment. Affiliate with 106-bed, medical re- 
ferrai center. Live and work in beautiful and desirable 
coastal community. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number, |... c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617 









DALLAS/FORT WORTH, TEXAS — BC ENT seeks |. 
associate for busy practice in affluent northeast | 
Texas community. On campus wit) modern hospi- 
tal. Excellent schools and quality of life. Contact: | 
Vicki Truitt, Physician Resource Network, P.O. Box | 
37102, Fort Worth, TX 76117-8102. (800) 525-6055. 





Otolaryngoloaists 
Seeking qualified and affable BC/BE 
otolaryngologists to join rapidly expand- 
ing general otolaryngoiogica! practice 
located in Research Triangie Park area 
of North Carolina. Excellent professional 
opportunities in progressive medical 
community. Pleasant and excellent area 
for raising a family. Please contact, or 
send resume with three references to: 


T. Kent Watanabe, MD, F.A.C.S. 
Cary Ear, Nose & Throat Clinic 


101 Southwest Cary Par«way, Suite 270 
Cary, North Carolina 2751" 























WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group, ss seeking BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship training in facial plastic surgery. City of 63,000 
on Puget Sound, service area of 360,000, and just 30 
miles north of Seattie. Excepiional opportunity for 
professional and personal Iifestyle cevelopment. 
Send CV to: James Facer, MD, cr Richard Lyons, 
MD, The Everett Clinic, 39C1 Hoyt, Everett, WA 
98201. 


COLORADO SPRINGS, Colorado — Thirty-one 
physician multi-specialty group is seeking BC/BE 
otolaryngologist. Fee-for-service and prepaid prac- 
tice. Guaranteed salary with iscertive arrangement 
with potential partnership after one year. Please 
send CV to: Bruce Minear, Executive Vice President, 
Colorado Springs Medical Center, 209 South Nev- 
ada, Colorado Springs, CO 8@902. 


OTOLARYNGOLOGIST 
Excellent opportunity for a BC/BE otolaryn- 


gologtst to join a busy, two-person ENT group. 
rec interest in pediatrics ENT, otovaryngic 
allergy and head and neck surcery is desired. 
Fully equipped. modern office inclucing ICS 
computerized rotary chair University town 
with medical school. Clinical faculty affiliation 
available. Close-by. outstanding recreational 


areas (water sports, skiing, etc, two fully 
equipped major hospitals, Competitive salary 
with benefits leading to eariy partnership. 
Send CV and three references io: 

Joseph B. Touma, MD 
Huntington Ear Nose and Throat Clinic 
1616 Thirteenth Avenue, #106 
Huntington, WV 25701 
Telephone: (304) 522-8800 














CALIFORNIA: Multi-specialtr prvate group prac- 
tice located in desirable high growth area of south- 
ern California seeks otolarengelogist. Excellent 
working conditions, fringe benefits and congenial 
staff. Submit CV to: George Kanaiy, PhD, President, 
Riverside Medical Clinic, 3680 Arlington Avenue, 
Riverside, CA 92506. l 
TIDEWATER, VIRGINIA — BO/BE otolaryngologist . 
needed to join busy, solo. yourg BC established 
otolaryngologist. Please send SM Repiy E Box 8407, | 
c/o AOTO. 





“NORTHERN CALIFORNIA 


The Permanente Medical Group, a growing 


multispecialty group, is recruiting physicians 
in a vanity of specialties for positions 
throughout our beautiful Northern. Califor- 
nía region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 
A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 


cisco facility. Includes office and operating 
room responsibilites. 


Members of our large, multispecialty group 
eam a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled ume off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanenie Medical Group, Inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949, We are an equal 


opportunity employer. 






-| OBERLIN, OHIO — Multi-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberai benefits first year with | 
| full shareholder status available thereafter. Send CV 
p " VanDyke, 224 West Lorain, Oberlin, OH 


BOULDER, COLORADO 
Opportunity to join solo practice with option 
to take over practice within two years. 
General ENT practice with emphasis on 
facial cosmetic surgery. Advantages: Uni- 
versity of Colorado, fishing, skiing in Rocky 
Mountains. Contact: 


Richard E. Padrnos, MD 
2800 Folsom, Suite A 
Boulder, CO 80304 e (303) 443-6240 


OTOLARYNGOLOGIST — BC/BE to join three 
person group covering all aspects of specialty with 
in-house OR. Ideal northern California growth area, 
half way between San Francisco and Lake Tahoe. 
Send CV to: Box #408, c/o AOTO. 


OTOLARYNGOLOGIST: Board-certified/board- 
eligible. Physician interested in adult ENT to join 
busy single practice. New office. Hospitals offer 
nasal endoscopy, CO, and Yag lasers. Please send 
CV to: Frances B. Ehart, Suite 17, 1701 Augustine 
Cut-Off, Wilmington, DE 19803. 

BC/BE OTO-HNS to join rapidly expanding solo 
practice in warm, sunny southern California. Office 
includes a full-time audiologist, ABR and ENG, two 
hospital affiliations plus O.P. Surgery Center. Send 
CV: Box #406, c/o AOTO. 


PLEASE NOTE — Address replies to box number 
ads as follows: Box number, , c/o AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 


TIRED OF THE RAT RACE? 
ESCAPE TO "VACATIONLAND" 


Join a successful otolaryngology group in Bangor, Maine. 


@ Balanced medical and surgical practice serving all ages. 


m Community of 80,000 with international airport, great skiing 
less than 2 hours, and ocean sailing only 45 minutes away. 


m University of Maine's flagship campus and Center for the 
Performing Arts within 20 minutes. 


B Great family location, good schools, low crime rates 


@ New office facility in sylvan setting minutes from hospitals. 


= Two master-degreed audiologists provide diagnostic tests 
and hearing aid dispensing services. 


B Shared call arrangement — many weekends available for 
social or unlimited recreational activities. 


W Flexible schedule possible. Enjoy Maine lifestyle. 


interested BE/BC candidates should contact: 
C. Henry Larson, MD or Daniel |. McNichol, MD 
BANGOR EAR, NOSE & THROAT PROFESSIONAL ASSOCIATION 


700 Mt. Hope Avenue, Suite 420 
Bangor, ME 04401 W (207) 947-4970 


Immediate 
opening with 
multi-specialty 
group on the 
central coast of 
California, must be 
board-eligible or 
board-certified. 


Fringe benefits, 
shareholder status, 
guaranteed salary 

first 12 months. 


Mail CV to: 


Administration 
San Luis 
Medical Clinic, Ltd. 
1255 Osos Street 
San Luis Obispo 
CA 93401 





PRACTICE OPPORTUNITY 


GENERAL 
OTOLARYNGOLOGIST 
ST. LOUIS, MISSOURI 


Rapidly expanding ENT group with 
medical school affiliation is seeking a 
board-certified/-eligible ototaryngolo- 
gist for busy, well established private 
practice involved in all aspects of cto- 
laryngology. This includes-head and 
neck surgery, allergies, facial plastic 
and otology reconstructive surgery. 


We have complete audiology facilities 
and offices near two hospitals where 
most surgery is performed. This group 
is located in a St. Louis County com- 
munity of approximately 350,000 which 
has outstanding living and working 
conditions. 


We offer a competitive salary and 
excellent benefit package including 
malpractice insurance, life insurance, 
vacation, and CME time. 


If this opportunity is of interest to you, 
please send your curriculum vitae to: 
Daniel Brewer 
Christian Hospital Northeast 
11133 Dunn Road 
St. Louis, MO 63136 


Christian Health Services 
Member of the Christan Health System ` 


















. Ot lary ngology— 
He 5 | ad anc id d Neck Surgery 


| llent opportunity to join 
vigcrous five-physician 

| artment in top quality 
mul: i-speciaity clinic with 

iversity affiliations and 

reseiarth opportunities. Broad 
practice with strong oncologic, 
otoibgic anc pediatric 
emphasis. 
Situated in Minneapclis with its 
vibrant educational, arts and 
sports scene. Easy access to 
nearby lake and forest country 

anc abundant outdoor 

- activitias. 
Serd CV ard letter of inquiry 
to: 
J. Euran, MD, Chairman 
Degpartmentof Otolaryngology- 
Heed and Neck Surgery 

à Park Nicollet 

L, 7 Medical Center 
== 5000 West 39th Street 

Minneapolis, MN 

55416 
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Otolaryngologist 


Mirnespolis, Minnesota 





Large multi-specialty 
group seeking second 
BC/8E otolaryngologist to 
jein Department of ENT- 
Minneapolis clinics. 


H:gh volumed practice with 
varied patient population. 
Fee-for-service and prepaid 

patients. No practice buy-in. 

zellent working conditions 

with p premium benefits 
and salary. EEO. 








> send curriculum vitae 
or contact: 








" M fauren R Reed, MD 





UE Lárinistration (nab) 
yz igang Boulevard West 
2 i St. Paul, MN 55108 
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A quaint, northern Midwest town 
needs a general Otolaryngologist. - 


Our multi-specialty group needs an Otolaryngologist. Details include: : 


First year guarantee — $120,000 

Potential first year — $200,000 

Established practice 

No competition 

No business hassies 

50,000 drawing population 

50 minutes from major metro area 

Four weeks vacation first year, unlimited thereafter 
Two weeks CME time and reimbursement 
Lakefront property and recreation near clinic 


This town is a great place to call home. The quality of life and cost of living is 
superb. If you have an interest in the opportunity, please call: 


Dave Palmisano at (800) 365-2237. 
Your inquiry is completely confidential and all fees are paid by *he client. 
M. CEJKA & COMPANY 


EN 222 South Central, Suite 400 
W St. Louis, MO 63105 





OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area. ; 
has a population of 100,000 (+) and provides | 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


james F. Langlois 
Business Manager = — 
425 Pine Ridge Boulevard, Suite 305 _ 
Wausau, WI 54401 : 





OLRRYNGOLO: 


The Fallon Clinic, an 

| expanding multi-specialty 

| group practice, 45 minutes 
west of Boston, serving 

central Massachusetts for 
sixty years, seeks a fifth 
BC/BE otolaryngologist. 


The practice consists of 
most areas of 
otolaryngology and facial 
plastic surgery with 
subspecialty possible. We 
are part of a growing 


regional health care system. 


Competitive income 
and excellent benefits 





77 PHYSICIAN MULTI-SPECIALTY group seeks 
BC/BE ENT physician. Excellent fringe benefits. 
Full association possible within three years, This 
group is located in the far western suburbs of 
Chicago in an area offering excellent schools, hous- 
ing and recreational facilities. Send CV to: Box #403, 
c/o AOTO. 





CHARTER MEDICAL currently has an otolaryn- 
gology opportunity available in a suburb of Dallas, 
Texas. Choose from a variety of practice settings 
including partnership, association or solo/with 
shared call. Financial package includes income 
guarantee, reiocation assistance, and more. For 
confidential consideration, contact: Donna Gabel or 
Wes Moody at: (800) 248-0922, 9:00 AM-9:00 PM, 
Monday-Thursday, 9:00 AM-5:30 PM Friday. CVs 
may be send to: P.O. Box 209, Macon, GA 31298. 






al ue 


NORTHERN CALIFORNIA WINE COUNTRY — 
Excellent opportunity to live and practice within an 
hour of San Francisco. Fully equipped and staffed 
office with audiology, OR suite. Principles only. Box 





#409, c/o AOTO. 


are offered. 
Please send CV to: 


Stuart H. Bentkover, MD 


the Fallon Clinic 


95 Lincoln Street 
Worcester, MA 01605 


versity of Mississippi Medical Center has faculty 
openings for a board-certified neuro-otologist and a 
board-certified pediatric otolaryngologist. Competi- 
tive salary and excellent fringe benefits. Contact: 
Winsor V. Morrison, MD, Professor of Surgery and 
Director of the Division of Otolaryngology, Univer- 
sity of Mississippi Medical Center, Jackson, MS 
39216-4505. (601) 984-5162. Equa! opportunity 
employer, M/F/H/V. 





Group Health Association, one of Washington, DC's most 
respected names in the health maintenance field, is 
recruiting a full-time 


OTOLARYNGOLOGIST 


Group Health Association is a model of excellence in 
primary and specialty care. Our 200+ stoff physicians 
provide care for more than 150,000 members and 
encounter varied, professionally stimulating caseloads. 


We offer a competitive salary and an outstanding 
benefits package that includes: vacation, sick leave, 
and extensive insurance coverage (malpractice. life, 
retirement, disability, dental.) Further, we cover 
hospital/licensing fees, professional society dues, and 
continuing education expenses. 


We seek innovative and ambitious professionals with 
board certification or eligibility in their specialty. 
Candidates should also have broad experience in 
gener ORL, head and neck, otology, and trauma. 

lease send CV. or call Mary Hines, Physician Recruiter 
on 1-800-336-1442. 


Turner Biedsoe, M.D., Medical Director 


Group Health Association 


4301 Connecticut Avenue, NW. 
Washington, DC. 20008 


An Equal Opportunity Employer 





ACADEMIC POSITIONS AVAILABLE — The Uni- 








FULL-TIME ASSISTANT 
OR ASSOCIATE 
CLINICAL PROFESSOR OF 
SURGERY/OTOLARYNGOLOGY 
University of California, 
School of Medicine 


The Division of Otolaryngology-Head and Meck 
Surgery is seeking a full-time clinical academic 
surgeon with demonstrated expertise in heaciand 
neck microvascular surgery. Qualifications inciude 
board-certification in otolaryngology and lizen- 
sure in California. A fellowship in head and neck 
surgery with emphasis on microvascular tech- 
niques is preferred. Responsibilities include general 
otolaryngology patient care, teaching and reseerch. 
Salary is based on UC pay scale. Rank based on 
experience and qualifications. SendCV, pubica- 
tions and names/addresses of five references to: 

Jeffrey P. Harris, MD, PhD 

Chief, Division of Otolaryngology 
H-895, 226 Dickinson Street 
San Diego, CA 92103 
Closing date: October 31, 1990, &A/EOE. 


OTOLARYNGOLOGY-Head and Neck Surgeon— 
The Department of Otolaryngology-Head and Neck 
Surgery, Medical College of Virginia, Richmond, 
Virginia has an opening for a full-time assistant or 
associate professor, beginning 1990. The candidate 
must be BC or BE. Expertise in head and neck 
surgery is required and necessary. Experience in 
pediatric otolaryngology is desirable: but not essen- 
tial. Contact: Dr. George Williams at (804) 786-3965. 
Or send current CV to: Department of Otolaryngology- 
Head and Neck Surgery, MCV Station, Box 146, 
Richmond, VA 23298-0146. We are an affirmative 
action, equal opportunity employer. 


ise retrace ANT HERI RARE IEEE REN S E RR Em 
PLEASE NOTE — Address replies to‘box number 
ads as follows: Box number, „c/o ACTO, 
P.O. Box 1510, Clearwater, FL 34617. 





OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
Western Michigan 


Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible cr 
board certification required. 


Close to Lake Michigan and 
other outdoor recreational 
activities. 


Kent Otolaryngology 
Associates, P.C. 


P.O. Box 1983 
Grand Rapids, MI 49501 


Phone: (616) 459-8860 














Tur PERMANENTE MEDICAL GROUP 
| NORTHERN CALIFORNIA 


The Permanente Medical Group, the largest 
multispecialty group practice in the U.S., is 
undergoing explosive growth in its Northern 
California region: the San Francisco Bav Area, 
Sacramento and the Central Valley. Our rapid 
increase in membership has created practice 
oppertunities throughout the region for 
additional BC/BE Otolaryngologists. 


Quarry 
STABILITY 


Our physician-managed group is part of the 
comprehensive Kaiser Permanente Medical 
Care Program. As a TPMG physician, you have 


LEAPERSHIP 


| Board-certified/-eligible otolaryngologist needed _ 


on 
at 

oA 
A 


* aspects of modern otolaryngology. 


* as associate to join an active four-physician 
= section of otolaryngology, practicing all  - 


aa" 
Me 
p 


_ This 200-physician, multi-specialty clinic serves 


* asa referral center for surrounding areas of 
_ northeastern Pennsylvania and the Southern 
* Tier of New York State. Affiliated with — 

€ progressive 366-bed hospital. State-of-the-art 
_ diagnostic and operative equipment available. 
€ Medical school teaching affiliation provides a 


access to the latest medical technology and 
resources, the support of colleagues in all sub- 
specialties — and the opportunity to provide 
excellent health care without the burdens of 
managing a practice. 


poss S * stimulating environment. 

_ Area provides attractive living conditions with 
_ ample seasonal recreation opportunities. 

_ Easy access to major metropolitan areas. 

= Excellent salary and fringe benefits. 


SUPPORT 
TPMG cffers many benefits: scheduled ume 
off with cross-coverage provided by your col- 
leagues. malpractice insurance, a substantial 
retirement program and special arrangements 
for physicians transferring from established 
practice, Please call or send CV to: The Perma- 

96 nene Medical Group, Inc., Richmond Prescott, 
iS MIX, Physician Recruitment Services, Dept. 
AENT-7302, 1814 Franklin, 4th Floor, Oakland, 
CA 94612, (8000777-4912. EOE 


T — 9 * Respond with curriculum vitae to: - 


GUTHRIE CLINIC 


Sayre, PA 18840 e (717) 888-5858 


ATTENTION: 
G.V. Ippolito, Vice President 


fw Title Cond Medicum 





University of California, San Francisco 
Academic Employment Opportunities 


Chie’, Head and Neck Surgery, UCSF and UCSF-Mt. Zion Hospitals 


A tenure track, full Professor-level academic position. Appointee will function as Chief of service and will be expected to 
participate in the clinical, teaching and research activities of the Department. Extensive clinical, research and teaching 
experience is required. 












Position available: November 1, 1990 


Chiei, Division of Pediatric Otolaryngology, UCSF 


A tenure track, Associate or full Professor-level academic position. Appointee will have administrative responsibility for 
Goordinating the Pediatric Otolaryngology clinics and tumor board with the Department of Pediatrics; instructing in 
Pediatric Otolaryngology; supervising clinical activities of the otolaryngology house staff in clinics, operating rooms, and 
emergency rooms; attending on wards; and participating in didactic teaching programs of the Department. The Chief is 
expected to develop a research program in either a basic science or clinical area of Otolaryngology. Broad training in 
Otolaryngology and Pediatrics is required. 


Position available: November 1, 1990 


Assistant Professor of Clinical Otolaryngology, UCSF and San Francisco General Hospitals 


Appointee will be responsible for instruction of Otolaryngology-Head and Neck Surgery to residents, undergraduate 
medical students on Otolaryngology rotation, and other house staff at San Francisco General, and participation in didactic 
teaching programs in the Department of Otolaryngology at UCSF. The successful applicant is expected to develop a 
research program in either a basic science or clinical area of Otolaryngology. Broad training in Otolaryngology is 
required, with special interest and expertise in maxillofacial trauma and head neck surgery. : 

Ts Position available: July 1, 1991 


a | | "s | . | - ^A These positions require board-certification in Otolaryngology-Head and Neck Surgery. © 
|. To apply, send curriculum vitae, statement of research interests, and the names, addresses, and telephone numbers of five 
individuals from whom we may solicit letters of recommendation to: | 
oe Search Committee Chair 
| Department of Otolaryngology-Head and Neck Surgery, Box 0342 


UNIVERSITY OF CALIFORNIA 


3 pn. San Francisco, CA 94143-0342 T 
he University of-California, San Francisco is an affirmative action/equal opportunity employer. Women and minorities are encouraged to apply. — |. 


























OTOLARYNGOLOGIST 


|| The Department of Otolaryngology-Head and Neck 
|| Surgery, University of Illinois, College of Medicine at 
|| Chicago, is seeking an otolaryngologist for its full- 
|| time faculty at the Assistant Professor (tenure-track) 
or Associate Professor level. Fellowship training and 
research experience are highly desirable. Candi- 
dates should have a special interest in head and neck 
and sinus surgery. 


For fullest consideration, please apply by February 1, 
1991. Position to begin July 1, 1991 or earlier. 


Send curriculum vitae to: 










Edward L. Applebaum, MD 
Department Head, Department of Otolaryngology- 
Head and Neck Surgery 
UNIVERSITY OF ILLINOIS 


1855 West Taylor, Suite 2.42, M/C 648 
Chicago, Illinois 60612 


The University of Illinois is an equal opportunity/affirmative action employer. 






STANFORD UNIVERSITY MEDICAL CENTER 


ASSISTANT PROFESSOR 
FULL-TIME FACULTY POSITION 






The Division of Otolaryngology/Head and Neck Surgery, Stanford Uni- 
versity Medical Center is seeking to fill an incremental full-time position 
at the assistant professor level. Applicants should be eligible to become 
board-certified or board-certified in otolaryngology with a subspecialty 
interest in otology. The successful applicant should have an interest in 
developing a strong clinical program in otology/neuro-otology and have 
demonstrated potential for research and teaching. Approximately 60% of 
the applicant's time will be devoted to clinical care and teaching, and 4096 
to research. Although not mandatory, a fellowship in otology/neuro- 
-| Otology is desirable. Applications for the position will be accepted until 

+- November 1990. Starting date of the position to be negotiated. 
















Stanford University is committed to increasing representation of women 
| |. and members of minority groups on its faculty and particularly encour- 
- |] ages applications from such candidates. 








Letters of inquiry and curriculum vitae should be sent to: 
Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 
STANFORD UNIVERSITY MEDICAL CENTER 
Stanford, CA 94305-5328 
. (415) 725-6500 




































PROFESSO 


BC/BE full-time 
employment. 


Active teaching and 
clinical practice with 
research available. 
Facial plastic and 
reconstructive 
experience preferred but 
will consider general 
background. 


Contact: 


Fred S. Herzon, MD 
Chief 
Division of 
Otolaryngology 
UNM School of 
Medicine 


Albuquerque, NM 87434 
(505) 843-2336 




























CHAIRPERSON 


Department of 
Otolaryngology- 
Head and Neck Surgery 


New York Medical College and 
The New York Eye and Ear Infirmary 


Candidates must have a distinguished 
record of professional achievement, 
possess excellent clinical skills, and have 
a strong interest in teaching and research. 
This is an excellent opportunity to lead a 
department in the third largest private 
medical school in the country and to 
practice and teach in an exceptional 


specialty hospital. The superb residency 
program and clinical and teaching sites 
provide a strong framework fora 
stimulating and challenging career. 


Send CV to: 


Karl P. Adler, MD 
Dean 


New York 
Medical College 
Valhalla, New York 10595! 


New York Medical College and The 
New York Eye and Ear Infirmary 
are equal opportunity, 
affirmative action employers. 








For Rhinorrhea and Congestion 


Multi-Patient 
Prescription 


¢-B.1.D. Titratable Tablets 
¢B.1.D. RYNATAN’-S* 


RYNATAN - 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mc; pyrilamine tannate, 25 mg. 


*Patent pending. RYNATAN'"-S is the combination of RYNATAN* Pediatric Suspension 
(4 fl oz) and a 10 mL calibrated oral syringe. 


tWhen used for symptomatic relie! of coryza and nasal congestion in allergic rhinitis or 
the common cold. 


Please see the following pace forprescribing information 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN-S 84? 


PEDIATRIC SUSPENSION * Pa 


Each teaspoonful (5 mL) contains: phenylephrine tannete, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Www , WALLACE LABORATORIES 
Division of Carter: Wallaee. Inc 
€ 1989 Carter-Wallace, Inc. E, Cranbury. New Jersey 08512 








American Red Cross 
Please give blood. 
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RYNATAN P. 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


RYNATAN-G 51D 


PEDIATRIC SUSPENSION ! 


Each teaspoontul (5 mL) contains: phenylephrine tannate, 5 mg: 
chlorpheniramine tannate, 2 mg: pyrilamine tannate, 12.5 mg. ó 





Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chiorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate. magnesium stearate, 
methyicellulose, polygalacturonic acid. talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5mg 
Chiorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine, 


indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy, Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g. hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation. particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis. impairment of fertility: No long term animal studies 
have been:performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is aiso not known whether RYNATAN can 
cause fetai harm when administerec to a pregnant woman or can affect reproduction 
capacity. RYNATAN shouid be given to a pregnant woman oniy if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restiessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent, 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 

Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 t02 
teaspoontuls). Children two to six years of age — 2.5 to 5 mL (1% to 1 teaspoonful); 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN* Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-98). 

RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature: avoid excessive heat — 
above 40°C (104^F). 


RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15"C—30"C (59°F ~86°F); protect from freezing. 
*Patent Pending 


RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL. calibrated, oral syringe. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Printed in U.S. A. Cranbury, New Jersey 08512 Rev. 6/88 
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FULL-TIME 

FACULTY POSITION 

- Grecter Baltimore 

. Medical Center 
Johns Hopkins University 


The Department of Otolaryngology- 
Head and Neck Surgery at the Greater 
Baltimore Medical Center, with a fully 
integrated residency program with Johns 
Hopxins Mecical Institutions, is recruit- 
ing a full-time faculty member at the 
instructor/assistant professor level. The 
individual should be board-certified or 
board-eligibie in otolaryngology. An 
individual with an interest in general 
otolaryngology is preferred although 
those with subspecialty interests will be 
considered. 


The candidate should have skills in 
teaching, patient care and clinical or 
basic research and be eligible for a 





faculty appointment at Johns Hopkins 


Medical Institutions. 
Contact: 


James H Kelly, MD, Chairman 
Department of Otolaryngology- 
Head and Neck Surgery 


Greater Bcltimore Medical Center 
6701 North Charles Street 
Baltimcre, Maryland 21204 

(301) B28-2151 

Greater Baltimore Medical Center 

is an equa opportunity employer. 


Otology, Neurotology 


and Skull Base 
Surgery Fellowships 


/VEL 
Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 


A clinical fellowship is offered by 
the Michigan Ear Institute in con- 
junction wit^ Providence Hospital, 
Southfield, Michigan. Two positions 
are available annually for a period 
of one year commencing July 1st of 
each year. 


A strong otoiogy residency training 
experience is required and the 
candidate rust be board-eligible 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan. 


For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, MI 48018 
(313) 476-4622 
FAX: (353) 476-7390 






























Pediatric 


Otolaryngology 


Fellowship 
July 1, 1992 


Children's Hospital 
Boston, Massachusetts 


Contact: 


Gerald B. Healy, MD 


CHILDREN'S 


HOSPITAL 


300 Longwood Avenue 
Boston, MA 02115 


LASER RESEARCH 
FELLOWSHIP 
JULY 4, 1994 - JUNE 30, 1992 


LAHEY CLINIC 
MEDICAL CENTER 


Department of Otolaryngology- 
Head and Neck Surgery 


Eleanor Naylor Dana 
Laser Research Laboratory 


Hands-on training and laboratory 
research in new laser wavelengths, 
instrumentation, techniques and 
procedures. 


Qualifications: MD. preferably with 
specialty training on otolaryngology- 
head and neck surgery. 


Stipend: $25,000+ depending on 
qualification, 


Address correspondence to: 


Stanley M. Shapshay, MD 
Eleanor Naylor Dana 
Laser Research Laboratory 


LAHEY CLINIC 
MEDICAL CENTER 
41 Mall Road 
Burlington, MA 04805 



















Le Bonheur Children's Medical Center 








Otolaryngology 








e year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include-all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillotacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery.. | 










Opportunities for basic and/or clin- 
ical research are available and 
encouragec. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 








Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Feliowship Training 













Otolaryngology Consultants 
of Memphis 
Department o? Otolaryngology 






Memphis, TN 38103 






Reach 
12,554 
Otolaryngologists 


If ycu are 
searching for 
a qualified specialist... 


We Target 
The Physician 
You Want! |. 
The November issue | 
of the Archives | 


of Otolaryngology closes 
September 25th. 





Call us today ; 
to reserve your space. 
800-237-9851 
813-443-7666 












. Research Fund of the 
25 American Otological Society, Inc. 


Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 


The American Otological Society through its Research Fund is offering 
Research Grant Awards and fulltime Research training Fellowships to 
study otosclerosis and related ear disorders in U.S. or Canadian Institu- 
tions, July 1991 - June 1992. Proposals may include investigations ofthe 
management and pathogenesis of otosclerosis and underlying pro- 
cesses. Studies of middle ear biomechanics and sound transduction as 
they apply to otosclerosis will be considered. 


RESEARCH GRANTS. Available to physician and non-physician 
investigators; renewable annually for a maximum of $25,000 per year; 
no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 
dents and medical students), fellowship will support 1-2 years full-time 
research conducted outside of residency training. Applications must be 
accompanied by sponsoring institution documentation that facilities 
and faculty are appropriate for requested research. 


DEADLINE. Grant and fellowship applications must be postmarked 
by January 31, 1991. Information and application materials may be 
obtained from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, 
Research Fund of the American Otological Society, University of Cali- 
fornia, Davis, Otology Lab, 1159 Surge 3, Davis, CA 95616. 
Telephone: (916) 752-8931. 















- Department of Health and Human Services 
Public Health Service e National Institutes of Health 
National Institute on Deafness and 

Other Communication Disorders 


DIRECTOR 
DIVISION OF EXTRAMURAL ACTIVITIES 


Opening Date: August 17, 1990 Closing Date: October 31, 1990 
(All applications must be post-marked by the closing date.) 


The Natioval Institute on Deafness and Other 
Communication Disorders (NIDCD) is recruiting for the 
position of Director, Division Extramural Activities. The 
Director, DEA, will serve as the primary official with 
responsibility for planning and executing the Extramural 
Activities of NIDCD. This program carries out the 
Institute's mission through such mechanisms as 
research grants and contracts; research training, 
fellowships and career awards; institutional training 
awards; and research centers in deafness and other 
communication disorders. The Director, DEA, will 
Serve as prncipal advisor to the Institute Director on 
matters of policy and procedures regarding peer review 
and grants administration and will serve as the 
Executive Secretary of the National Deafness and 
Other Communication Disorders Advisory Council. 


This is a Civil Service position in the Senior Executive 
Service (SES), with base salary currently from $71,200 
to $79,200 per year depending on qualifications. SES 
members ate eligible for various bonuses and awards, 
and physicians are eligible for a Physician's 
Comparability Allowance of up to $20,000 per year, 
although totai compensation cannot exceed the rate for 
Executive Level ! (currently $107,300 per year). 
(Alternatively, applicants may be eligible for 
appointment in the Commissioned Corps of the U.S. 
Public Health Service.) The SES individual selected, if 
not presently in the Senior Executive Service, must 
serve a one-year probationary period. 


Further information about the position and qualification 
requirements may be obtained by contacting Ms. 
Donna A. Brooks at (301) 402-0508 (Voice or TDD) or 
TDD (301) 402-1134. An Application for Federal 
Employmert (SF-171) along with a Curriculum Vitae 
and Bibliography should be submitted to: 


Ms. Donna A. Brooks 
Personnel Officer, NIDCD 
National Institutes of Health G 


on 
National Institute on Deafness © ZS e 
and Z b 


Other Communication Disorders Os — . 
Building 31, Room B2C05 HEA- 
9000 Rockville Pike 

Bethesda, Maryland 20892 


Additiona! information may be obtained from: 
Dr. Jerome Green, Chairperson, NIDCD Search 
Committee for Director, Division of Extramural 
Activities, NIDCD, Westwood Building, Room 450, 
National Institutes of Health, Division of Research 
Grants, 5333 Westbard Avenue, Bethesda, Maryland 
20892. (301)496-7211. 





Department of Health and Human Services — 
Public Health Service e National Institutes of Health 
National Institute on Deafness and . 
Other Communication Disorders 


DIRECTOR 
DIVISION OF INTRAMURAL RESEARCH 


Opening Date: August 17, 1990 Closing Data: October 31, 1990 
(All applications must be post-marked by ‘he closing date.) 


The National Institute on Deafness and Other 
Communication Disorders (NIDCD) is recruiting for the 
position of Director, Division of Intramural Research (DIR), 
The Director, DIR, directs a program of multi-disciplinary 
fundamental and clinical research for :he NIDCD. The 
Director, DIR, serves as the principal advisor to the 
Institute Director on biomedical and scientific affairs 
involving the intramural research programs conducted by 
basic and clinical research Investigators in the field of 
deafness and other communication disorders. The 
Director develops and recommends policies for the 
execution of the intramural research procrams, determines 
their ongoing effectiveness, and recommends or develops 
new or revised direct research programs. in collaboration 
with senior officials, the Director, DIR, participates in the 
design and implementation of overal! Insttute management: 
policies including program planning, budget formulatiort. 
and resource allocation. The Division of Intramurai 
Research has an FY 1990 budget of $4.3 million and a 
current FTE ceiling of 24. 


This is a Civil Service position in the Senior Executive 
Service (SES), with base salary currently from $71,200 te 
$79,200 per year depending on qua ifications. SES 
members are eligible for various bonuses and awards, ane 
physicians are eligible for a comparability allowance of up 
to $20,000 per year, although total compensation canna: 
exceed the rate for Executive Leve! | (currently $107,306 
per year). (Alternatively, applicants may be eligible for 
appointment in the Commissioned Corps of the U.S. Publie 
Health Service.) The SES individua! selected, if noi 
presently in the Senior Executive Service, must serve a 
one-year probationary period. 


Further information about the position and qualification 
requirements may be obtained by contacting Ms. Christine 
A. Clements at (301) 402-0508 (Voice or TOD) or TOD 
(301) 402-1134. An Application for Federal Employment 
(SF-171) along with a Curriculum Vitae and Bibliography 
should be submitted to: | 


Ms. Christine A. Clements 
Personnel Management Specialist 
National Institutes of Health hs 
National Institute on Deafness end 2 
Other Communication Disorders | O 
Building 31, Room B2C05 2d 
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Weatment dae to its amoxicillin content. Therefore. mixed infections caused by 





ampicillin MERE organisms and 3-lactamase-producing organisms suscep 


tibie to AUGME 


TIN should not require the addition of another antibiotic. 


ee P Studies, to determing the causative organisms and theit suscepti- 


bility to AUGMENTIN, should be performed together with any indicated surgical 
procedures. 


Therapy may be instituted prior te obtaining the results trem bacteriological 


ORE LIKELY TO. N 
ALS WITH & HISTORY OF PENICILLIN HYPERSENSITIVITY AND/OR A 
TORY Be SENSITIVITY TO MULLE ALLERGENS, THERE HAVE BEEN RE 


TED. 


he p of Superinfections with mycotic or bacterial pathogens should 
be keot in mind durin therapy. H saperinfections occur (usually involving 
Pseudomonas ot Candida), the dtug should be discontinued and/or appropriate 
therapy instituted. ] 
Drug interactiens: Probenecid decreases the renal tubular secretion of amoxicillin 
oe use AUGMENTIN may result in increased and protonged blood 
evels of amox:cilin 


The concurent administration of allopurinol and ampicilin increases substan- 


Haily the incidence of rashes in patients receiving both m as compared to 
patients receiving ampicillin aione. R is not known whether this potentiation of 
ampiciliin rashes iS due to n oF the hyperuricemia present in these patients 
There are no Gata with AUGMENTIN and allopurinol administered concurrently 
AUGMENTIN should not be co-administered with Antabuse* idisulfiram) — 
Carcinogenesis, Mitagenesis, Impairment of Fertility: Long-term studies in 
animais Rave not been performed to evaluate ei ian Gt mutagenic potential. 
Pregnancy (Category B. Reproduction studies have been performed in mice and 
tats af doses un fo ten (10! times the human dose and have reveaced no evidence 
et pb rent fertility of harm to the fetus due to AUGMENTIN. There are. however, 
RO adequate and weil-contotled studies in pregnant women, Because animal 
reproduction s:udies are not always predictive of human response. this drug 
should be used an pregnancy only if clearly needed. 
Labor and Delivery: Oral ampicitlin class antibiotics are generally poorly absorbed 
during labor Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However it is not known whether the 
use of AUGMENTIN jn humans during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
Wkelihiod that forceps delivery or other obstetrical intervention or resuscitation of 
the newhorn will be necessary. 
Nursing Mothers: Ampicilin Class antibiotics are excreted in the milk; therefore, 
caution should be exercised when AUGMENTIN is administered to @ nursing woman. 
Adverse Reactions; AUGMENTIN is generally well tolerated, The majority of 
Side effects observed in clinical trials were of a mild and transient nature and fess 
than 3% of patients discontinued therapy because of drag related side effects. 
The most frequently reported adverse effects were diarrhea/Inose stools (9%), 
fiausea (3%), Skin rashes and urticaria UR vomiting (2%), and vaginitis (196). 
The overall incidence of side effects. and in particular diarrhea. increased with 
the higher recoramended dose. Other less trequently reported reactions include: 
abdominal discomfort, flatulence and headache. s 
Mc adverse reactions have been reported for ampicillin class 
antibiotics: 
Bestetestinat “Narthea. nausea, vomiting. indigestion, gastritis, stomatitis, glossitis. 
ack haky tongue, enterocolitis and pseudomembranous colitis. j 
Hygersens vy. factions: Skin rashes, urticaria, angicedema, Serum sickness- 
IKE FEQCUORIS LUiticarta or Skin rash accompanied by arthritis /arthtaigia. Ta. 
_ and frequently fever), erythema multiforme (rarely Stevens-Johnson Syndrome), 
and an occasional case of exfoliative dermatitis have heen reported. These 
reactions ii be controlled with antihistamines and. il necessary, systemic 
corticosteroids. Whenever such reactions occut, the drug should be discontinued, 
umess the opinion of the physician dictates otherwise. Serious and occasional 
x hypersensitivity iananhylactici reactions can occur with orai penicillin (See 
fna. 
iver A moderate rise in SGOT and/or SGPT has been noted in patients treated 
Wit 






cance oi these findings is unknown. As with some other penicillins. and some 
cephalosporins, ansient hepatitis and cholestatic jaundice have been reported 
fare. 
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. SURGICAL COURSE ON 
. TYMPANOPLASTY 
Service de Clinique 


Oto-rhino-laryngologique du C.H.U. 
de GRENOBLE 


Pr R. CHARACHON 
Dr B. GRATACAP 


from MARCH, Monday 11 
to MARCH, Thursday 14, 1991 
(in English) 


The intensive course includes: 
























































—practical lectures, 

—live surgery, 

— Video presentations, 
—training on temporal bones, 
— patients presentations. 














Limited places: 16 applicants 
Fee: 4000 FF— Residents: 3000 FF 


For further information, contact: 
Madame GULLON— Secrétariat Pr Charachon 
Clinique ORL—C.H.U. de GRENOBLE 
BP 217 X—38043 GRENOBLE CEDEX, FRANCE 
FAX (33) 76.51.64.53 











9th ANNUAL PARK CITY 
MULTIDISCIPLINARY EYE AND FACIAL 
PLASTIC SURGERY CONFERENCE 


February 9-12, 1991 


Olympic Hotel 
Park City, Utah 





A program for ophthalmologists, 
otorhinolaryngologists, dermatologists. 
plastic surgeons and oral surgeons. 


Co-Chairmen: 

Robert M. Dryden, M.D., F.A.C.S. Jeffrey C. Popp, M.D., FAC. 
Clinical Professor, Clinical Assistant Professor, . 
Department of Ophthalmology Department of 
University of Arizona Ophthalmology 

College of Medicine University of Nebraska 
Tucson, Arizona Medical Center 
Creighton University 
School of Medicine 
Omaha, Nebraska 


Sponsored by: The University of Nebraska Medical Cents : 
Department of Ophthalmology | 


Approved for AMA Category | — 16 hours 


For further information, contact: Brenda Ram, University ot] 
Nebraska Medical Center, Center for Continuing Education, 620 | 
South 42nd Street, Omaha, NE 68198-5651. Telephone (402) 559. 
4152. S Mc e : 





For Rhinorrhea and Congestion’ 


e 
Multi-Patient 
Prescription 


B.1.D. Titratable Tablets * Convenient Oral Syringe 
° B.1.D. RYNATAN -S* * By Prescription Only 


EN 


RYNATAN Ay RYNATAN-G 512. 


TITRATABLE TABLETS PEDIATRIC SUSPENSION 9 POA 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. ó 


Matent pending. RYNATAN*-S is the combination of RYNATAN* Pediatric Suspension 
(4 fl oz) and a 10 mL calibrated oral synnge 


tWhen used forsymptomatic relief of coryza and nasal congestion in allergic rhinitis or 


the common cold. Wi WALLACE LABORATORIES 
A 


Division of Carter-Wallace, Inc. 
Please see thefollowing page for prescribing information. © 1989 Carter-Wallace, Inc. Cranbury, New Jersey 08512 
































eniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 


TRIC SUSPENSION © 


5 mL) contains: phenylephrine tannate, 5 mg; 
annate, 2 mg; pyrilamine tannate, 12.5 mg. 






: l Each 5 mi. (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


C. Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
giycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 


saccharin sodium, sucrose. 


RYNATAN combines the sympathomimetic decongestant 


effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
(v. and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
.. Other upper respiratory tract conditions. Appropriate therapy should be provided for 


the primary disease. 


.Contraindications RYNATAN is contraindicated for newborns, nursing mothers 


: ‘and patients sensitive to any of the ingredients or related compounds. 


Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 


. Caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 


i contains antihistamines which may cause drowsiness anc may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 


sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedatíon 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 


in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 


engaging in potentially hazardous activities requiring alertness, such as driving a car 


or operating machinery while using this product, 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 


of antihistamines and the overall effects of sympathomimetic agents. 


- Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 


have been performed with RYNATAN®. 


_ Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 


capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 
Nursing mothers: RYNATAN should not be administered to a nursing woman. 


um Reactions Adverse effects associated with RYNATAN at recommended 
n doses have been minimal, The most common have been drowsiness, sedation, 

SuSe dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 

«o eral antihistamines or sympathomimetics have been rare. 


verdos Signs and symptoms: May vary from CNS depression to stimulation 
{restlessness to convulsions), Antihistamine overdosage in young children may lead to 


- Convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: induce vomiting if it has not occurred spontaneously. Precautions must be 
_ > taken against aspiration especially in infants, children and comatose patients. if gastric 
v; lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
v1.4; Should not be used. If hypotension is a problem, vasopressor agents may be 
~ considered. 
and Administration Administer the recommended dose every 12 hours. 








: RYNATAN Tablets: Adults — 1 or 2 tablets. 


Children under two years of age — Titrate dose individually 


- bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 
. RYNATAN* Pediatric Suspension: pink with strawberry-currant flavor, in 4 ff. oz. 


bottles (NDC 0037-0715-67, labeled RYNATAN®-S*) and in pint bottles (NDC 


:0037-0715-68). 

above 40°C (104^F). 

C-30°C (59°F -86°F); protect from freezing. 
Patent Pending 





O mL, calibrated, oral syringe. 


WALLACE LABORATORIES 
l Division of- 
CARTER-WALLACE, INC. 





rined in U.S.A. 










.. RYNATAN Pediatric Suspension: Children over six years of age — 510 10 mL (1102 
- teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (14 to 1 teaspoonful); 


-How Supplied RYNATAN® Tablets: buff, capsule-shaped, compressed tablets in 


; Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 


IYNATAN® Pediatric Suspension — Store at controlled room temperature — between 


j NATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 


Cranbury, New Jersey 08912 Rev. 6/88 
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Courses for Physicians, Audiologists 
and Technicians 







Sponsored by The Methodist Hospital and the In- 
stitute of Otorhinolaryngology and Communicative 
Disorders, The Neurosensory Center of Houston. 


March 8, 9, 10, 1991 


Two parallel three-day intensive courses in clinical 
ENG are offered. The technicians! course stresses 
practical aspects of test technique, and the physicians’ | 
course stresses clinical applications. Audiologists may. | ^ 
take a specially scheduled program which includes 
parts of both the techniques and interpretation. 
course. The courses rely heavily on tutorial teaching 
methods to allow ample opportunity for supervised 
trial-and-error learning. 





















A report of each technician trainee's performance, in- 
cluding examination scores and an evaluation of 
technical competence, will be given the trainee and 
the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and Staff 


Tuition: $450.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, 
The Methodist Hospital, 6565 Fannin, Houston, 
Texas 77030 (713) 798-5925. 










15th W. Franklin Keim Memorial Seminar 
on Head and Neck Tumors March 21-23, 
1991 at the Buena Vista Hotel, Walt Dis- 
ney World Village Lake Buena Vista, Flor- 
ida. Guest Faculty: John Batsakis, M.D., 
Eugene Myers, M.D., Hugh Biller, M.D., 
Eliott Strong, M.D., Vince Hyams, M.D., 
Clarence Sasaki, M.D., Frank Lucente, 
M.D., and Jerome Goldstein, M.D.. 
Tuition: Attending physicians $400, Resi- | - 
dents with a letter from their director, | 
$200. For more information, please con- | 
tact: Ki Han, M.D., Newark Eye and Ear In- 
firmary, 15 So. 9th Street, Newark, N.J. 
07107 Telephone: 201 (268-8130). 








VistaVision" is the lightest, 
most convenient sinus 
endoscopy camera available. 


Designed Specifically for Sinus 
Endoscopy surgery, VistaVision 
offers a camera head that is small, 
light, and balanced for ease of use. 
It's built to help you, not hinder you. 


Camera Function 


Built Simpler, with a built-in beam 
splitter and preset focus and image 
alignment. It's also virtually fog-free. 


Easy to Operate, because the 
camera does most of the technical 
work for you. Controls are simple and 
clearly marked. The light source and 
camera work together, automatically 
adjusting light intensity. 


All the Accessories You Need, 
from a single, reliable source. Every- 
thing from recorders to monitors, 
printers to light sources . . . all 
designed to meet the demands of 
medical application. 


ISTA 
ISION' 


Now you can see— 
and feel—the difference. 


For more information, ask your Smith & 
Nephew Richards Representative, or con- 
tact us at 1450 Brooks Road, Memphis, 
TN 38116, 1-800-821-5700. For orders, 
call 1-800-238-7538. 


CE en NENNEN 
® 


Smiths? Nephew RICHARDS 
Me: NIB CREER 


VistaVision is a trademark-of Smith & Nephew Richards Inc. 


62-11822 





FFECTIVELY TREATS MUCOSAL & 
SYSTEMIC FUNGAL INFECTIONS WIT 


FEW SAFETY CONCERNS 


A 


JD 


arty Diinded, open-label trials using Diflucan 100 mg/day for 
y for 14 days. Results reflect clinical cure and improvement 
-blinded, randomized trial comparing Diflucan 100 to 


DJNMN 


ican 200 to 400 mg/day or 
PSL ssful maintenance without culture confirmed 
1 0f 212 days for Diflucan and 121 days for amphotericin B 


- 2 4 
r n mn 1 WOOL 
icin B: 1 ma/ka/week 









Excellent clinical success in oropharyngeal, esophageal, 
and systemic candidiasis, and cryptococcal meningitis: 
Interim results from ongoing studies; due to the interim nature of these 
studies, statistics have not been provided. 


CANDIDIASIS " 
OROPHARYNGEAL" ESOPHAGEAL" SYSTEMIC" 


(endoscopic cures) 
DIFLUCAN DIFLUCAN 


83% CURED t ? 63% CURED g 
11% IMPROVED (61/65) (20/23) | 23% IMPROVED (189/219) 
f clotrimazole % ketoconazole % 
73% CURED 
7% IMPROVED (36/45) (9/17) 
m" 


y CRYPTOCOCCAL MENINGITIS 


ACUTE THERAPY" MAINTENANCE TO PREVENT RELAPSE" 
DIFLUCAN DIFLUCAN 0 Q^ 
(104/106) 




















% 
26% CURED 
32% IMPROVED (54/93) 


amphotericin B o amphotericin B o 
26% CURED ^ 8 ^ 
29% IMPROVED (32/58) (64/77) 


Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ). and skin 
rash (1.8% ).' 











Rare incidence of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.’ 


Penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water 
after oral or IV dosing.' 


Oral bioavailability of Diflucan >90% and unaffected by agents that 
increase gastric pH. 


Diflucicie» 


IICOMAZOIG) 


100 mg, 200 mg Tablets / 200 mg, 400 mg IV Injecton 





The Antifungal Effectiveness You Need. 
The Safety Profile You Want. 


Please see brief summary of prescribing information on last page of this advertisement 








WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


FIRST DAILY MINIMUM DURATION 
INDICATION DAY THERAPY OF THERAPY 
OROPHARYNGEAL 
CANDIDIASIS: 200 mg 100 mg 14 days 
ESOPHAGEAL 
CANDIDIASIS: 200 mg 100 mg* 21 days 
SYSTEMIC 
CANDIDIASIS: 400 mg 200 mg 28 days 
CRYPTOCOCCAL 10-12 weeks 
MENINGITIS 400 mg 200 mg* after CSF becomes 
(acute): culture negative 
QNEM 
(maintenance to 200 mg 200 mg 
prevent relapse): 


*Doses of up to 400 mg/day may be used based on medical judgement of the 
patients response to therapy. 


References: 1. Data on file, Roerig division of Pfizer Pharmaceuticals. 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of: 


1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection. peritonitis, and pneumonia 


2. Cryptococcal meningitis 

Specimens for fungal culture and other relevant laboratory studies (serology, histopathology) should be 
obtained prior«to therapy to isolate and identify causative organisms. Therapy may be instituted before the results 
of the cultures and other laboratory studies are known; however, once these results become available. anti- 
infective therapy should be adjusted accordingly. 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other azole 
rena agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles 


Diflucan 





(MEAD Y 


[ucan 








100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 
Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury. Although serious hepatic reactions have been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consistent with liver disease develop that 
may be attributable to fluconazole, DIFLUCAN should be discontinued. (See Adverse Reactions.’ 
Immunocompromised patients who develop rashes during treatment with DIFLUCAN shoud be monitored 
closely and the drug discontinued if lesions progress. (See Adverse Reactions.) 


PRECAUTIONS A 

Drug Interactions (See Clinical Pharmacology) 
DIFLUCAN (fluconazole) increased the prothrombin time after warfarin administration. Careful monitoring of 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulants is recommended 

DIFLUCAN increased the plasma concentrations ot phenytoin. Careful monitoring of phenytoia concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations ir renal transplant 
patients with or without impaired renal function. Careful monitoring of cyclosporine concentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide, glyburide and 
glipizide When DIFLUCAN is used concomitantly with these or other sulfonylurea oral hypoclycemic agents, 
blood glucose concentrations should be carefully monitored, and the dose of the sulfonylurea should be adjusted 
as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN Depending on clinical circum- 
stances. consideration should be given to increasing the dose of DIFLUCAN when it is administerad with rifampin. 

Physicians should be aware that drug-drug interaction studies with other medications have not been 
conducted, but such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at doses 
of 2.5. 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose). Male rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole. with or without metabolic activation, was ote in tests for mutagenicity in 4 strains of S. 
typhimurium, and in the mouse lymphoma L5178Y system. Cytogenetic studies in vivo (murme bone marrow 
cells, following oral administration of fluconazole) and /n vitro (human lymphocytes exposed `o fluconazole at 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with daily doses of & 10 or 20 mg/kg 
or with parenteral doses of 5, 25 or 75 mg/kg, although the onset of parturition was slightly delayed at 20 mg/kg 
p.o. In an intravenous perinatal study in rats at 5. 20 and 40 mg/kg. dystocia and prolongation otparturition were ¥ 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) and 4) mg/kg, but not 
at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in the number of stillborn pups and 
decrease of neonatal survival at these dose levels. The effects on parturition in rats are consistentwith the species 
specific estrogen-lowering property produced by -" doses of fluconazole. Such a hormone change has not been 
observed in women treated with fluconazole. (See Clinical Pharmacology ) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits during 
organogenesis in two studies. at 5, 10 and 20 mg/kg and at 5, 25, and 75 mg/kg respectively maternal weight gain 
was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximately 20-60x tre recommended 
human dose): no adverse fetal effects were detected. In several studies in which pregnant rats were treated orally 
with fluconazole during organogenesis, maternal weight gain was impaired and placental weights were increased 
al 25 mg/kg. There were no fetal effects at 5 or 10 mg/kg; increases in fetal anatomical variants (supernumerary 
ribs, renal pelvis dilation) and delays in ossification were observed at 25 and 50 mg/kg and ^igher doses. At 
doses ranging from 80 mg/kg (approximately 20-60x the recommended human dose) to 320 mg/kg em- 
bryolethalily in rats was increased and fetal abnormalities included wavy ribs, cleft palate and abnormal cranio- 
facial ossification. These effects are consistent with the inhibition of estrogen synthesis in rats and may be a result 
of known effects of lowered estrogen on pregnancy, organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women. DIFLUCAN should be used in pregnancy 
only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
It is not known whether fluconazole is excreted in human milk. Because many drugs are excreted in human milk, 
caution should be exercised when DIFLUCAN is administered to a nursing woman 


Pediatric Use 
Etficacy of DIFLUCAN has not been established in children. A small number of patients trom age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily 


ADVERSE REACTIONS 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in clinical trials o 7 days or more 
experienced adverse events. Treatment was discontinued in 1 596 of patients due to adverse clinical events and in 
1.3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to U.S. marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) ‘resi! have developed serious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings) Two of these hepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a fatal outcome. 3ecause most of 
these patients were receiving multiple concomitant medications, including many known to be hepatotoxic or 
associated with exfoliative skin disorders, the causal association of these reactions with DIFLJCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients (21%) than in »0n-HIV infected 
patients (1396); however. the patterns in HIV infected and non-HIV infected patients were similar. The proportions 
of sri discontinuing therapy due to clinical adverse events were similar in the two groups 1.5%) 

he following treatment-related clinical adverse events occurred at an incidence of 1% or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clinical trials: nausea 3.7%, headache 1.9% skin rash 1.8%, 
vomiting 1.7%, abdominal pain 1 796, and diarrhea 15% 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression of relapse of cryptococcal 
meningitis, a Statistically significant increase was observed in median AST (SGOT) levels trom a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other. The overall rate of serem transaminase 
elevations of more than B times the upper limit of normal was approximately 1% in fluconazole-tseated patients in 
Clinical trials. These elevations occurred in patients with severe underlying disease, predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications, including many known to be 
hepatotoxic. The incidence of abnormally elevated serum transaminases was greater in patients taking DIFLUCAN 
concomitantly with one or more of the following medications: rifampin, phenytoin, isoniazid, valproic acid, or oral 


sulfonylurea hypoglycemic agents. 
issued Jan. nah 
. 
CED Roerig 


65-4526-00-0 


© 1990, Pfizer Inc 


clinical response” 
sinusitis” 


patients, 250 mg tid) 


apa 


9/147 patients, 40 mg/kg/day b.i.d.) 


Available in capsules (250 mg and 50 
and oral suspension (187 mg/5 mL and 


* See adjacent page for criteria for diagnosis ond response oF 
- Due to susceptible strains of indicated organisms Dmm 


1. Data on file, Lilly Research Laboratories. 
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Criteria for diagnosis and response 
The clinical experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Research Laboratories. The criteria for selection of patients were as follows: 
1, Diagnoses and infecting organisms 
Maxillary sinusitis caused by Streptococcus pyogenes (group A 8-hemoiytic streptococci), Maxillary 
Sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and 5. pyogenes (group A &-hemolytic streptococci). 
Diagnosis was confirmed by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
clinician. The bacteriologie response was based on results during the 10- to 16-day posttherapy 
follow-up period. 
il, Pathogens were identified and determined to be susceptible to cefaclor. 
iH, Patients received dosages within the recommended range. 
IV. Patients had received no successful antibacterial treatment within five days before the start of 
therapy with cefacior and received no concomitant suppressive antibacterial therapy. 
V. All patients who responded satisfactorily received cefacior for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefacior was discontinued. 
Clinical (symptomatic) response 
Satisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 

nsatisfactory - No improvement in signs and symptoms at the end of therapy. 


Briat Summary. 

Consult the package literature for prescribing information. 

indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae, 
staphylococci, and Streptococcus pyogenes (group A B-hemolytic streptococci). 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 
(group A fi-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Cecior is generally 
effective in the eradication of streptococci from the nasopharynx; however, substantial data establishing 
the efficacy of Cecior in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually ail broad-spectrum antibiotics. it must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of allergic reactions to it. 

» Prolonged use may result in overgrowth of nonsusceptible organisms. 

« Positive direct Coombs’ tests have been reported during treatment with cephalosporins. 

*Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
clinical observation and laboratory studies should be made. 

* Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

* Safety and effectiveness have not been determined in pregnancy, lactation, and infants fess than one 
month old. Ceclor penetrates mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

» Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100}. Pruritus, urticaria, and positive Coombs’ tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.00395) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy, occasionally these 
reactions have resulted in hospitalization, usually of short duration (median hospitalization = two to 
three days, based on postmarketing surveillance studies). in those requiring hospitalization, the 
symiptems have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No serious sequelae have been reported. 

+ Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

+ Gastrointestinal (mostly diarrhea): 2.5%. 

+ Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment. 

* As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

« Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness, and 
somnolence have been reported. 

» Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiology. 

* Slight elevations in hepatic enzymes. 

* Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

«Rare reports of increased prothrombin time with or without clinical Weeding in patients receiving 
Ceclor and Coumadin concomitantly. 

* Abnormal urinalysis: elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

» False-positive tests for urinary glucose with Benedict's or Fehling's solution and Clinitest? tablets but 
not with Tes-Tape® (glucose enzymatic test strip, Lilly). 

PA 8701 AMP 1021490] 


Additional information available to the profassion on request from 
Eti Lilly and Company, indianapolis, indiana 46285. 


Eli Lilly industries, Inc 

Carolina, Puerto Rico 00630 

A Subsidiary of Eli Lilly and Campany 
indianapolis, indiana 46285 








Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 
75TH ANNUAL MEETING 
June 15-19, 1991 
Hyatt Regency* Monterey, California 


























Guest Speakers: Jonas Johnson, M.D. 
Vice Chairman, Dept. of Otolaryngology 
University of Pittsburgh, Pittsburgh, Pennsylvania 
Gary Jackson, M.D. 

The Otology Group, Nashville, Tennessee 


Papers requested on any otolaryngology subject. Send 
abstracts by January 15, 1991 to Mark Richardson, M.D., 
PCOOS Program Chairman, Children's Hospital & Medical 
center, 4800 Sand Point Way NE, P.O. Box C5371, Seattle, 
WA 98105. 


The PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal author To 
qualify for this award, the paper must be on the program 
and must be presented at the meeting. An abstract must be 
submitted to Dr. Richardson by January 15, 1991. If it is 
accepted for the program, the full manuscript must be 
submitted for evaluation for the award by April 15, 1991. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
115 W. California Bivd., Suite 405 
Pasadena, CÀ 91105 
Phone: (818) 564-8114 


this publication 
is available in 
microform | 





Please send me additional information. 
University Microfilms International 
300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.H. 


Ann Arbor, MI 48106 London, WC1R 4EJ 
U.S.A. England 
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The Montgomery’ Silicone Series iiiki line 


The Montgomery® trademark is your assurance 
that these products combine safety, effectiveness and 
unsurpassed patient comfort. Our professional 
staff is always ready to answer your questions or work 
with you to develop new products and solutions 
for special cases. Please request our new color catalog 


featuring these and other fine otolaryngological products. 


SCON Boston Medical Products, Inc. 
87 Rumford Ave., Waltham, MA 02154 
edical umford Ave 


800-433-2674: (617) 894-8844 
Products Telex 94-0533/Fax 617-647-1855 
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Conference Announced.—The 15th 
Midwinter Symposium on Practical 
Surgical Challenges in Otolaryngology 
will be held from February 18 through 


- 22, 1991, in Snowmass, Colo. This con- 


ference is sponsored by The University 
of Illinois at Chicago College of Medi- 
cine, Department of Otolaryngology- 
Head and Neck Surgery, and will offer 
22 hours of Category 1 credit. For fur- 
ther information, contact Jane Whit- 
ener, University of Illinois at Chicago 
Conferences and Institutes (M/C 607), 
Box 6998, Chicago, IL 60680; (312)996- 
5751; fax (312)996-5227. 


American Radium Society 1991 Annual 
<: Meeting.—The American Radium So- 
ciety announces that the meeting cele- 
brating the society's 75th anniversary 
will be held from May 4 through 8, 
1991, at the Hotel InterContinental, 
Paris, France. For further informa- 
tion, contact Office of the Secretariat; 
American Radium Society; 1101 Mar- 
ket St, 14th Floor; Philadelphia, PA 
19107; (215) 574-3179. 


Laser Surgery Update.— The Depart- 
ment of Otolaryngology-Head and 
Neck Surgery of the Manhattan Eye, 
Ear, and Throat Hospital announces 
that its meeting, "Laser Surgery 
Update," will be held on April 26 and 
27, 1991. For further information, con- 
tact Meeting Coordinator, ENT Semi- 
J. nars, Manhattan Eye, Ear, and Throat 

Hospital, 210 E 64th St, New York, NY 
10021; (212) 838-9200, extension 2776; 

fax (212) 832-9126. 


| Otolaryngology Society Meeting An- 
. mounced.— The New Zealand Otolaryn- 
gological Society is holding its annual 


-scientific meeting at Puka Lodge, 


o Pauanui, New Zealand, from February 


ADL through 25, 1991. The conference 






:theme will be pediatric and general 
otolaryngology. Overseas delegates 
are welcome to attend and submit pa- 
. pers for presentation. For further in- 


. formation, contact 1991 Conference, 1 


;  Ruakiwi Rd, Hain: New Zealand. 





Functional Endoscopic Sinus Sur- 
gery.—The Department of Otolaryn- 
gology-Head and Neck Surgery of the 
Manhattan Eye, Ear, and Throat Hos- 
pital announces that its meeting, 
"Functional Endoseopie Sinus Sur- 
gery," will be held on May 17 and 18, 
1991. For further information, contact 
Meeting Coordinator, ENT Seminars, 
Manhattan Eye, Ear, and Throat Hos- 
pital, 210 E 64th St, New York, NY 
10021; (212) 838-9200, extension 2776; 
fax (212) 832-9126. 


Contemporary Concepts in Otolaryn- 
gology.—From March 22 through 29, 
1991, The Communicative Disorders 
Foundation, which is affiliated with 
the Department of Otolaryngology 
and Maxillofacial Surgery, University 
of Cincinnati (Ohio) Medical Center, 
will sponsor a meeting entitled “Con- 
temporary Concepts in Otolaryngolo- 
gy” at Caneel Bay Resort, St John, US 
Virgin Islands. There will be 30 hours 
of Category 1 credit. Enrollment is 
limited. For further information, con- 
tact Ms Robbie Cornelison, Program 
Coordinator, Department of Otolaryn- 
gology and Maxillofacial Surgery, Uni- 
versity of Cincinnati Medical Center, 
Mail Location 528, Cincinnati, OH, 
45267; (513) 558-4155. 


The University of Chicago Seventh An- 
nual Winter Conference. — Advances in 
Otolaryngology-Head and Neck Sur- 
gery” is the subject of the seventh an- 
nual winter conference of The Univer- 
sity of Chicago, to be held from March 
10 through 16, 1991, at the Lion Square 
Lodge, Vail, Colo. This course is de- 
signed to present the latest advances 
in otolaryngology-head and neck sur- 
gery that are useful to the practicing 
otolaryngologist, head and neck sur- 
geon, plastic surgeon, oral surgeon, 
and nurse. In addition, we will have a 
complete program on financial plan- 
ning and investment for the medical 
professional and his or her family. For 
further information, contact Mellie 
Smiley, Conference Coordinator, The 
University of Chicago, 5841 S Mary- 
land Ave, Box 139, Chicago, IL 60637; 
(312) 702-1056. 


ine Arch Otolaryngol Hei Nai Suig-- Vol 116, November 1990 








Call for Papers.—' The sixth annual 
scientific session of the American So- 
ciety of Pediatric Otolaryngology will 
be held from May 9 through 11, 1991, at 
the Hyatt Regency Hotel, Waikola, 
Hawaii. Those who wish to present 
papers, or require other information, 
should send abstracts of no more than 
200 words to Charles D. Bluestone, 
MD, President, Department of Oto- 
laryngology, Children's Hospital of 
Pittsburgh, 3705 Fifth Ave at De Soto 
st, Pittsburgh, PA 15213. 


Second International Symposium on 
Tonsils.—Conference organizers have 
announced that the Second Interna- 
tional Symposium on Tonsils will be 
held at the University of Pavia, Plaza 
Leonardo da Vinci, Italy, from Sep- 
tember 11 through 13, 1991. Among the 
topies to be discussed are morphology 
and developmental anatomy of tonsils, 
immunology and immunopathology of 
tonsils, tonsillar infection, adenoton- 
sillar hypertrophy and its complica- 
tions, tonsil and sleep apnea, and med- 
ical and surgical therapy. The scien- 
tifie program also includes a poster 
session. Pavia, the ancient Longobard 
capital of Italy, has many historical 
monuments worth visiting. For fur- 
ther information, contact PRAGMA, 
Piazza Berengario 5, 27100 Pavia, It- 
aly; 39 382 28060/302859; fax, 39 382 
27697, 


Call for Papers.—-The Fifth Interna- 
tional Symposium on Recent Advances 
in Otitis Media will be held in Bal 
Harbour, Fla, from May 20 through 23, 
1991. The topics included are epidemi- 
ology, anatomy, biochemistry, tubal 


function, immunology, microbiology, 
prevention, screening/diagnosis, man- 


agement, pathogenesis, animal mod- 
els, pathology, and sequelae. The dead- 
line for submitting abstracts is 
December 1, 1990. For further 
information, contact David J. Lim, 


MD, Program Chairman, 4331 Univer- =- 
sity Hospitals Clinic, 456 W 10th Ave, 
Columbus, OH 43210; fax (614) 293- .. 
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IN SEASONAL ALLERGIC RHINITIS 


ONE WORD DEFINES 
PATIENT SATISFACTION 
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HISMANAL 


CASTEMIZOLO) 


THE FIRST ONCE-A-DAY ANTIHISTAMINE 


OUTSTANDING SYMPTOM RELIEF 


EFFICACY THAT LEAVES PATIENTS ALERT 


d ff en with HISMANAL lly mild and inf 3.6 
atients weigh 
Please see brief summary o f prescri bing in formation on next page 
c; Janssen Pharmaceutica Inc. 1990 


ONCE-A-DAY 








HISMANA 


(ASTEMIZOLO) 


FOR PATIENT 
SATISFACTION 








Before prescribing, please consult complete prescribing information of which the following is a 
brief summary. 


DESCRIPTION 
HISMANAL™ (astemizole) is a histamine H,-receptor antagonist available in scored white tablets 
for oral use. 


CONTRAINDICATIONS 
HISMANAL is contraindicated in patients with known hypersensitivity to astemizole or any of the 
inactive ingredients. 


PRECAUTIONS 
General: Caution should be given to potential anticholinergic (drying) effects in patients with 
lower airway diseases, including asthma. 


Caution should be used in patients with cirrhosis or other liver diseases (See Clinical Pharmacology 
section). 


HISMANAL does not appear to be dialyzable. 
Caution should also be used when treating patients with renal impairment. 


Information for Patients: Patients taking HISMANAL should receive the following information 
and instructions. Antihistamines are prescribed to reduce allergic symptoms. Patients should be 
questioned about pregnancy or lactation before starting HISMANAL therapy, since the drug should 
be used in pregnancy or lactation only if the potential benefit justifies the potential risk to fetus or 
baby (see Pregnancy subsection). Patients should be instructed 1) to take HISMANAL only as 
needed, 2) not to exceed the prescribed dose, and 3) to take HISMANAL on an empty stomach, eg., 
at least 2 hours after a meal. No additional food should be taken for at least 1 hour post-dosing. 
Patients should also be instructed to store this medication in a tightly closed container in a cool, 
dry place, away from heat or direct sunlight, and away from children. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenic potential has not 
been revealed in rats given 260x the recommended human dose of astemizole for 24 months, or 
in mice given 400x the recommended human dose for 18 months. Micronucleus, dominant lethal, 
sister chromatid exchange and Ames tests of astemizole have not revealed mutagenic activity. 


Impairment of fertility was not observed in male or female rats given 200x the recommended 
human dose. 


Pregnancy: Pregnancy Category C: Teratogenic effects were not observed in rats 
administered 200x the recommended human dose or in rabbits given 200x the recommended 
human dose. Maternal toxicity was seen in rabbits administered 200x the recommended human 
dose. Embryocidal effects accompanied by maternal toxicity were observed at 100x the 
recommended human dose in rats. Embryotoxicity or maternal toxicity was not observed in rats or 
rabbits administered 50x the recommended human dose. There are no adequate and well controlled 
studies in pregnant women. HISMANAL should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Metabolites may remain in the body for as long as 

4 months after the end of dosing, calculated on the basis of 6 times the terminal half-life (See 
Clinical Pharmacology section). 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because certain 
drugs are known to be excreted in human milk, caution should be exercised when HISMANAL is 
administered to a nursing woman. HISMANAL is excreted in the milk of dogs. 


Pediatric Use: Safety and efficacy in children under 12 years of age has not been demonstrated. 


ADVERSE REACTIONS 

The reported incidences of adverse reactions listed in the following table are derived from " 
controlled clinical studies in adults. In these studies the usual maintenance dose of HISMANAL® 
(astemizole) was 10 mg once daily 







Percent of Patients Reporting 
Controlled Studies* 













Hismanal Placebo Classical" 
(N= 1630) (N= 1109) (N = 304) 
ADVERSE EVENT 06 06 % 












Central Nervous System 

























Drowsiness 74 6.4 z2.0 
Headache 6.7 92 3.3 
Fatigue 4.2 1.6 71.8 
Appetite increase 3.9 1.4 0.0 
Weight increase 3.6 0.7 1.0 
Nervousness 2.1 1.2 0.3 
Dizzy 2.0 1.8 1.0 
Gastrointestinal System 
Nausea 25 29 1.3 
Diarrhea 1.8 2.0 0.7 
Abdominal pain 1.4 1.2 0.7 
Eye, Ear, Nose, and Throat 
Mouth dry 
Pharyngitis 
Conjunctivitis 
Other 






Arthralgia 





"Duration of treatment in Controlled Studies ranged from 7 to 182 Days 
**Classical Drugs: Clemastine (N= 137); Chlorpheniramine (N= 100); Pheniramine Maleate (N= 47); 
d-Chlorpheniramine (N = 20) 


Adverse reaction information has been obtained from more than 7500 patients in all climical trials. 
Weight gain has been reported in 3.6% of astemizole treated patients involved in contratled studies, 
with an average treatment duration of 53 days. In 46 of the 59 patients for whom actual weight 
gain data was available, the average weight gain was 3.2 kg. 


Less frequently occurring adverse experiences reported in clinical trials or spontaneous:y from 
marketing experience with HISMANAL include: angioedema, bronchospasm; depression edema, 
epistaxis, myalgia, palpitation, photosensitivity, pruritus, and rash. 


Marketing experiences include isolated cases of convulsions. A causal relationship withtHISMANAL 
has not been established. 


OVERDOSAGE 

In the event of overdosage, supportive measures including gastric lavage and emesis should be 
employed. Cases of overdose have been reported from foreign marketing experience. Although 
overdoses of up to 500 mg have been reported with no ill effects, cases of serious ventrcular 
arrhythmias, including Torsades de pointes, following overdoses of greater than 200 marhave been 
reported. Patients should be carefully observed and ECG monitoring is recommended in-cases of 
suspected overdose. An appropriate antiarrhythmic treatment may be needed. HISMANAL does not 
appear to be dialyzable. 

Care should be taken not to exceed dosing recommended in the DOSAGE AND ADMINISTRATION 
section. 

Oral LDss values for HISMANAL were 2052 mg/kg in mice and 3154 mg/kg in rats. In neonatal rats, 
the oral LDs, was 905 mg/kg in males and 1235 mg/kg in females. 

NDC 50458-510-01 (10 X 10 blister) NDC 50458-510-10 (100 tablets) 

Store tablets at room temperature (59°-86°F) (15°-30°C). Protect from moisture. 


U.S. Patent 4,219,559 December 1988 
JANSSEN PHARMACEUTICA INC., Piscataway, New Jersey 08854 1P41N98A-M 
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When thick mucus complicates 
sinus drainage — 
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Thick mucus can significantly 
increase the pain and discomfort of 
sinusitis. When thick mucus 
complicates sinus drainage, consider 
adjunctive mucolytic-expectorant 
therapy with ORGANIDIN 
(iodinated glycerol) tablets. 


ORGANIDIN contributes to your 
patients' relief by increasing the 
output of thin respiratory tract 
secretions and helping to drain 
mucopurulent secretions from the 
sinuses. And ORGANIDIN is 
compatible with the antibiotic of 
your choice. 


ORGANIDIN Tablets 
(iodinated glycerol) 


; Liquefies mucus to promote sinus drainage 


PO 


WALLACE LABORATORIES 
Divssien of Carter-Wallace, lac. 


5 Cranbury, New Jersey 08512 Please see following page for prescribing information. € 199C Carter-Wallace, Inc. 





ORGANIDIN 
(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult complete product information, a brief 
summary of which follows: 


INDICATIONS AND USAGE 
ORGANIDIN is indicated for adjunctive treatment as a mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial asthma, pulmonary 
lake din cystic fibrosis, chronic sinusitis, or after surgery to help prevent 
atelectasis. 


CONTRAINDICATIONS 

History of marked sensitivity to inorganic iodides; hypersensitivity to any of the - 

ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine in the 12th to 14th 

week of gestation and the use of inorganic iodides in pregnant women during 

this period and thereafter has rarely been reported to induce fetal goiter (with or 

without hypothyroidism) with the potential for airway obstruction. If the patient 

becomes pregnant while taking ORGANIDIN, the drug should be discontinued 

and the patient should be apprised of the potential risk to the fetus. 


WARNINGS 
Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
Caution or avoid use in patients with history or evidence of thyroid disease. 


PRECAUTIONS 

General: lodides have been reported to cause a flare-up of adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these have not been reported 
to be a problem clinically with ORGANIDIN, they should be kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: lodides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN. 

Pregnancy: Teratogenic effects: Pregnancy Category X (see 
Contraindications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS Y 
Reports of gastrointestinal irritation, rash, hypersensitivity, thyroid gland 

enlargement, and acute parotitis have been rare. 

OVERDOSAGE 

Acute overdosage with ORGANIDIN has been rare and there have been no 
reports of any serious problems. 
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LARGEST VARIETY OF 
OTOLOGIC IMPLANTS AVAILABLE 





OVER 20 YEARS OF IMPLANT SUCCESS 






STERILIZED IN BUFFERED FORMALDEHYDE 
The Centers for Disease Control have 
comfirmed that buffered formaldehyde 

inactivates the AIDS virus 







FOR INFORMATION 
1-800-458-8925 
801 Welch Road 

Palo Alto, CA 94304 







DOSAGE AND ADMINISTRATION NEW YORK EYE & EAR INFIRMARY 

NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals Institute for Continuing Medical Education 

Adults: Tablets 2 bts 4 times a day with Hud announce post graduate courses in 
Elixir — 1 teaspoonful 4 times a day. TEMPORAL BONE SURGICAL DISSECTION 
Solution — 20 drops 4 times a day. A REVIEW COURSE IN OTOLOGIC SURGERY 

Children: Up to one-half the adult dosage, based on the child's weight. Janua ry 18-20. 1991 

HOW SUPPLIED ; ’ 

ORGANIDIN is available as: April 19-21, 1991 

Tablets: UTE A rose-colored tablets, in bottles of 100 (NDC September 13-15, 1991 

Elixir: — clear amber liquid, in bottles of one pint (NDC 0037-4213-30) and EMMETT E. CAMPBELL, M.D., DIRECTOR 

one gallon (NDC 0037-4213-40). Dissecti 
Solution: clear amber liquid, in 30 mL dropper bottles (NDC 0037-4211-10). c nid 


*Mastoidectomy *Canal Wall Up & Down Techniques 
“Facial Recess Techniques “Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


. Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 
ORGANIDIN Elixir and Solution — Store at controlled room temperature. 
Protect from freezing and excessive heat. 


*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 





ORGANIDIN Tablets are manufactured by: Each dissection in the well equipped temporal bone laboratory will 
WALLACE LABORATORIES be preceded by video tape instruction and closed circuit television 
Division of demonstration. Stress will be placed on femporal bone dissection and 
CARTER-WALLACE, INC. individualized instruction with a minimum of laboratory lectures. 
Cranbury, New Jersey 08512 
ORGANIDIN Elixir and Solution are Distributed by: Tuition $725.00 Limited Enrollment Faculty 
WALLACE LABORATORIES AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
: SEM o EUR "e Mark Goldstein, M.D. 
Cranbury, New Jersey 08512 spi n" 
Manufactured by: For Further Information, contact: Stanley Yankelowitz, M.D. 
Denver Chemical (Puerto Rico), Inc. Arthur Tortorelli, Technical Director Christopher Linstrom, M.D. 
Subsidiary of Carter-Wallace, Inc. 
Humacao, Puerto Rico 00661 Temporal Bone Laboratory 
Rev. 1/89 New York Eye & Ear Infirmary 
| 310 East Fourteenth Street 
W. WALLACE LABORATORIES New York, New York 10003 
Division of Carter-Wallace, Inc. " 
W, Cranbury, New Jersey 08512 (212) 373-4196 


1250 


. You need an antibiotic 
that works here! 
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; CEFTIN Ars 
(cefuroxime axetil) 5 


125, 250, arid 500 mg Film-Coated, Easy-to-Swallow Tablets 


BID oral cephalosporin therapy with the proven community spectrum 


j 


Allen & Hanbu / 


DIVISION OF GLAXO INC 
Research Triangle, Park, NC 27709 


X 


*Caused by susceptible strains of designated organisms. CEFTIN is indicated in the treatrnent of lower respiratory tract infections (bronchitis) and the treatment of upper 
respiratory tract infections [otis media, pharyngitis, and tonsillitis), Penicillin is the usual drag of choice in the treatment of pharyngitis and tonsillitis 
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Ceftin® (ceturoxime axetil) Tablets BRIEF SUMMARY 


The — is a brief summary only. Before prescribing, see complete 
prescribing information in Ceftin* Tablets product labeling. 


CONTRAINDICATIONS: Ceftin® Tablets are contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN* TABLETS IS INSTITUTED, 


HAS HAD ý 
PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU- 
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 
Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in association with 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 


As with other antibiotics, prolonged use of Ceftin Tablets may result in 
overgrowth of nonsusceptible o pepes If superinfection occurs during 


Information for Patients: (Pediatric) Ceftin is only available in tablet form. 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 


ADVERSE REACTIONS: The adverse reactions to Ceftin® Tablets are similar 
to reactions to other orally administered orins. Ceftin Tablets were 


incidence of gastroint adverse events increased higher recom- 
mended doses. (25) patients have received Ceftin Tablets 500 mg 
twice a day for one to 2.5 months with no increase in frequency or severity of 
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Reactions: including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dysfunction including cholestasis, Stevens-Johnson 
syndrome, erythema multiforme, toxic epidermal necro- 


Altered Tests: pro , 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, leukopenia, elevated bilirubin, 
pancytopenia, and è 


© Copyright 1987, Glaxo Inc. All riyhts reserved. 
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ELEBRATE 
The Year Of The Voice In Philadelphia 
with 
five special meetings, July 14-25, 1991 


The Voice Foundation’s 20th ANNIVERSARY Symposium 


Care of the Professional Voice, July 14-19 


" Special session on phonosurgery* 
State-of-the-Art Conference: Spastic Dysphonia, July 20 


Neurolaryngology Symposium (enrollment limited), July 21 
Objective Voice Measurements & Standards, July 22-23 





to be held at 
HOTEL WARWICK 


In association with: 
Thomas Jefferson University 
Vocal Dynamics Laboratory of Lenox Hill Hospital 
The Academy of Vocal Arts 
The Curtis Institute of Music 
and 
University of Wisconsin-Madison 


Wilbur James Gould, M.D. and 
Robert Thayer Sataloff, M.D., D.M.A,, Co-Chairmen 


"Opecial speakers include R.J. Baken, Daniel Boone, George A. Gates, 
Wilbur James Gould, Minoru Hirano, Hans von Leden, Robert Thayer Sataloff, 


Johan Sundberg, Ingo R. Titze, and other world renowned experts in the field of voice. 


AND 


International Congress of Voice Teachers, July 21-25 
to be held at 


THE FRANKLIN PLAZA HOTEL 


For further information, call or write 
THE VOICE FOUNDATION 
1721 PINE STREET 
PHILADELPHIA, PENNSYLVANIA 19103 U.S.A. 
Tel. (215) 735-7999 » Fax (215) 790-1192 
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When the world 
-turns upside 
down... 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine”? 


* better compliance because transdermal 
delivery is more convenient 


Transderm Scop: 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 
drugs (including alcohol) capable of causing y, 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on f 
next page before 
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i ery Transderm- V) 








transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
opolamine over 3 days 











RIEF SUMMARY | (FOR FULL PRESCRIBING 
NFORMATION, SEE PACKAGE INSERT) 


NDICATIONS AND USAGE 

ransderm Scóp is indicated for prevention of nausea and 
omiting associated with motion sickness in adults. The disc 
hould be applied only to skin in the postauricular area. 
inica Results: Transderm Scóp provides antiemetic pro- 
ection within several hours following application of the disc 
ehind the ear. In 195 adult Subjects of different racial origins 
;/ho participated in clinical efficacy studies at sea or in a 
ontrolled motion environment, there was a 75% reduction in 
ie incidence of motion-induced nausea and vomiting. 
ransderm Scóp provided significantly greater protection than 
at obtained with orat dimenhydrinate. 


ONTRAINDICATIONS 

ransderm Scóp should not be used in patients with known 
ypersensitivity to scopolamine or any of the components of 
“ihe adhesive matrix making up the therapeutic system, or in 
: patients with glaucoma. 


- WARNINGS 
“Transderm Scóp should not be used in children and should be 
"used with special caution in the elderly. See PRECAUTIONS. 
"Since drowsiness. disorientation, and confusion May occur 
“with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
- require mental alertness, such as driving a motor vehicle or 
=n Opetating dangerous machinery. 

Potentially alarming idiosyncratic reactions may occur with 
A ordinary therapeutic doses of scopolamine. 
oc PRECAUTIONS 
v General 

; Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 


















:- Caution should be exercised when administering an antiemetic 


cl Qf antimuscarinic drug to patients suspected of having 
Cc antaestinat obstruction. 
«v. Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver. or kidney 
functions, because of the increased likelihood of CNS effects. 
i57 formation for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
Soap and water immediately after handling the disc. 
jn Patients should be advised to remove the disc immediately 
: and contact a physician in the unlikely event that they experi 
i5 sence symptoms of acute narrow-angle glaucoma (pain in and 
5. reddening of the eyes accompanied by dilated pupils). 
- Patients should be warned against driving a motor vehicle or 





























*. Drug interactions 

ni Scopotamine should be used with care in patients taking 

-« drugs, including alcohol, capable of causing CNS effects. Spe- 
“cial attention should be given to drugs having anticholinergic 


meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, impairment of Fertility 

No long-term studies in animais have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in fernale rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose: group (plasma level approximately 500 times the leve! 
shieved in humans using a transdermal system), reduced 
ernal body weights were observed. 

gnancy Category C 

itogenic studies were performed in pregnant rats and 
bhits with scopolamine hydrobromide administered by daily 
ravenous injection. No. adverse effects were recorded in the 
is. In the rabbits, the highest dose (plasma level approxi- 
ately 100 times the level achieved in humans using a 
ansderrnal systemi) of drug administered had a marginal 
yotoxic effect, Transderm Scop should be used during 
1ancy only if the anticipated benefit justifies the potential 
te the. fetus. 








ecause many drugs are excreted in human milk, caution 
should be exercised when Transderm Scóp is administered to 
nursing woman. 

diatric Use 

Children are particularly susceptible to the side effects of 

; 'liadonna: @ikaloids. Transderm Scóp should not be used in 
hildren because it is not known whether this system will 
felease an amount of scopolamine thai could produce serious 
verse effects i in children. 








,. Operating dangerous machinery. A patient brochure is available. 


^ properties, e.g. belladonna alkaloids, antihistamines {including 


not known whether scopolamine is excreted in human milk. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness: restlessness: 
hallucinations: contusion: difficulty urinating: rashes and 
erythema: acute narrow-angle glaucoma; and dry. itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restiessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands shouid be washed thoroughly with soap and 
water and dried. Upor removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded. and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59'-86^F (15°-30°C), 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


CB88-5 (Rev. 2:88) 
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References: 
t Dahl E: Clin Pharmacol Ther 1984-36: 116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 
2. Price N et al: Clin Ther 1979,2:258-252. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
iP 0.05). 
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| FUNCTIONAL ENDOSCOPIC SINUS SURGERY. 
- INSTRUCTIONAL COURSE 





LAHEY CLINIC MEDICAL CENTER 








DECEMBER 6-8, 1990 















COURSE DIRECTOR 
Stanley M. Shapshay, MD. 



































GUEST FACULTY 
David W. Kennedy, M.D. 
S$. James Zinreich, M.D. 
Johns Hopkins University 



















Salah D. Salman, M.D. 
Ralph B. Metson, M.D. 
Harvard Medical Schoo! 


20 Hours AMA Category | Credit 
Fee: $900 






















For further information contact: 
Donna Ales, Educational Seminars 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 
Telephone: (617) 273-5238 








SAY IT WIH STYLE! 


MANUAL OF STYLE 


The one to consult 







hether it’s a multi-volume work or a 
short article, you'll find the write stuff 
in the AMA Manual of Style. 

This 8th Edition, a major revision, is 
the standard among medical publishers. All 
major aspects of manuscript preparation are 
covered in five sections which outline: 

ə Preparing an article for publication 

. Style e Terminology e Measurement 
and Quantitation e Technical Information 
and Bibliography. 

Next time you have a question about 
making your medical writing more clear, 
concise and accurate, be ready with«one 
simple answer -— the AMA Manual of 
Style. Order your copy today! 

1988/377 pp/4351-X/$26.95 


CALL TOLL FREE TO ORDER 
1-800-638-0672 


from anywhere in the US. 


, Williams & Wilkins 
. 428 East Preston Street 
a Baltimore, MD 21202 
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Guarding the 
Guardians: 
Research on 


EDITORIAL PEER REVIEW 





Following the success of the First International 
Congress on Peer Review in Biomedical 
Publication, a second such Congress is being 
planned for September 1992. We aim to present 
original research on critical issues in the 
publication of all clinical and scientific research. 


What are such critical issues? 


* The mechanisms of peer review and editorial 
decision making in different journals 


e The relationships between authors, editors, and 
reviewers, and how each is educated, selected, 
and evaluated. 


* Allocation of responsibility for published 
material 


e Quality assurance 


e Breakdowns, weaknesses, and biases 


For more information on attending or presenting 
C research, contact: 


Drummond Rennie, MD 
Director, Second International Congress on Peer 
Review in Biomedical Publication 

Journal of the American Medical Association 

515 North State Street 
Chicago, Illinois 60610 
(312) 464-2423 





PLAN YOUR RESEARCH PROTOCOLS NOW! 

















THINK FAST. THINK SELDANE: 





Maximum on-the-job relief 
from the first dose through the season 


SELDANE 4 
(terfenadine) 60 mg tablets BID E 
For seasonal allergic rhinitis : Y 


Starts ims mi pes 


©1990 Mario rell D 
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dtertenadine) 60 mg Tabtets 
BRIEF SUMMARY "T m 
. CAUTION: Federal Iaw-tohibits dispensing without prescription. 
DESCRIPTION qs iden Ta 
Saidane (lerfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingie- 
dents: corn Starch, gelatin, lactose, magnesium stearate, and sodium 
Biparbonsfe — C 

INDICATIONS AND USAGE 
Seidane is indicated for the retal af symptoms associated with seasonal 
allergic rfunitis such as sneezing rhinorrhea, pruritus, and Iscrimation. 
Seidane is contraindicated in patients with a known hypersensitivity to 
terianadine or any of its ingredients. 


PRECAUTIONS . 
General: Terfenadina undergoes extensive metabolism in the fiver Patients 
with impaired hepatic function (alechatic cirrhosis, hepatitis), or on 
ketoconazole of troleandomycin therapy, ot having conditions leading te OT 
prolongation (e.g. hypokalemia, congenial QT syndrome) may experience 
OT prolongation and/or ventricular tachycardia at the recommended dasa. 
The effect of terfunadine in patients whe are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
an macrolide antibiotics, inctyding erythromycin. bul causality is unclear 
The events may be related to altered metabolism of the drug, to electrotyte 
imbalance, or both. 


Information for patients: Patients taking Sedane should receive the follow. 
ing information and instructions. Antihistamines ara preseribed te reduce 
ahergic symptoms. Patients should be questioned about pregnancy or 
factation before starting Seldane therapy, since the drug Should be used in 
pregnancy or lactation anly if the potentiat benefit justifies the potential risk 
1p fetus or baby. Patients should be instructed ta take Seldane only as needed 
nd nat ta exceed the prescribed dose. Patients should also be instructed 
ta store this medication in a tightly closed container in a cool, dry place, 
away from heat or direct sunlight, and. away from children. 


Dnig interactions: Preliminary evidence exists that concurrent ketoconá- 
Bue or macrolide administration significantly alters the metabolism of 
terfangdine. Concurrent use of Seldane with ketoconazole or trofeandomy- 
citis not recommended, Concurrent use of other macrolides should fe 
aporcactian with caution 


Carcinegenesis, mutagenesis, impairment of fertility: Oral doses of ter. 
fenading, corresponding to 53 tines the recommended human daily dose, 
in.mice for 18 months or in rats for 24 months, revealed my evidence of 
Aaitongenicty Microbial and micronucleus test assays with terfenadine have 
Feveaied oy evidente of mutagenesis. 


Reptaduction aid fertility studies in rats showed ao effects on mate or female 
fartiity at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in inplaats 
and at 125 times the human daily dose reduced implants and increased post- 
implantation insses were observed, which were judged to be secondary to 
matana toxicity, 


Pregnancy Category C: There was no evidence of animal terstogenicity. 
Rea oducion Studies have beer performed in rats at doses 63 times and 
128 times the human tay dose and have myaaled decreased pup weigh? 
gain and Survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adadudte and well-controfled studies it 
pregnant women. Seldana should ba used during pregnancy only if the 
potential benefit iustifies the potential risk to the fetus. 


Nonteratogenic effects: Seldane is nat recommended for nursing women. 
The drug hes caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
andiactation. Effects on pups exposed to Seldane only during lactation are 
not kagwn, and there are no adequate and well-controlled studies in woman 
during lactation, 


Petitatriz use: Safety and atfectivenass of Seldane in chitdcen betow the age 
at 12 years have aot buen established. 


ADVERSE REACTIONS 

Experience roam citing studies, including both conteotisd and uncontrolled 
Studies involving more than 2,400 patiants who received Saldane, provides 
information on adverse experience incidence for periods of a few days up 
tain months, The usual dose in these studies was 60 mg twice daily. but 
in a 5mali pumte: of patients, the dose was as Kev as 20 mg twice a day, 
or as high es 600 mg daily. 


in controled clitiical studies using the recommended dose of 60 mg biat., 
the incidence of reported adverse effects in patients br MU ahane was 
similar tb that reported in patients receiving placebo. (See [able below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


mE =. fe 
Adverse 
Event 


Controlled Studies" AB Clinical Studies" 
faióane Placebo Control | Seidane Placebo 
R78} Nash Wc5267" | NcME) NeoHE 
E Contra Nereus System 
Drowsiness 


$8 81 184 
















Gastrointestinal System 
Gastrentesting! Otrens 
ifodoming disttask, 
Mauxex, Vonitiag. 

. Change in Bowel habits] 

Fus, fac Nose, ind Throat 
ry Moutni Rose Tint 











Sore Throat 

Eniscauis, 
Eruption Encluding rash 
and urticstia) ay Rehing 


"Duration of treatment in "CONTROLLED STUDIES" wes usually 7-14 


“Duration of trestment in "ALL CLINICAL STUDIES” was up to months. 

“CONTROL DRUGS: Chlorphenitamine (291 patients), d-Chiorphenica- 
Tine (189 patenta), Clemastine (146 patients) 

Rare reports of severe cardiovascular adverse elfects have beer received 

which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 

veritricular fibration), hypotension, palpitations, asd syncope, In controles 

. piinia frais in otherwise normal patients with rhinitis at doses af 60 mg 







(A Bid smallincreases in Gie interval were observed, Changes of this 


magnitude in a normal population are of doubtful clinical significance. 


- However in another study («20 patients tat 300 mg bid. a mean increase. 


in OTe of 95 (range ~4%6 to +3094) (mean increase of 46 msec) was 
Gheerved without cinica signs or symptoms. à 
in addition to the more frequent side etette reported in clinicat tials (Ses 
Tate), adverse effects have been reported at a lower incidence in clinicat 
triais and/or spontaneously during marketing of Seidane that warrant fist- 
ingas possibly associated with drug administration, These include: atope- 
Tis. hair does or thinning), anaphylaxis. angioedema. bronchospasm, 
contusion, depression, galactorrhaa, insomma, menstruat disorders {medet 
ingüysmengrrheay, moscaloskeletal symptoms, nightmares, paresthesia, 

' photosensittóty, seizures, sinus: techycardia, sweating, tremor, urinary 
frequency. and visual disturbance. > 

. Jn cliricat trials, sevural instances of mild, or in one case, moderate trans- 
aminasé eigeations were seen in patients receiving Seldane, Mild elevations 
were 2150 Seen in placebo treated patients. Marketing experiences Orinda 
isolated reparts of jaundice. cholestatic hepatitis, and hepatitis. in most cases 
available intarmation is incomplete. 
information concerning possite averddsage and Hs treatment appears in 
Fatt Pregeribing Information. 

DOSAGE AND ADMINISTRATION e 

ng kablet (60 mig) twice daily for adults. and children 12 years and older 

^ Product information as of July, 1090 l 

MARIOR MERRELL DOW INC. 


7. ; Presérption Products Division 


" Kansas City, MO 64114 















. Division of Otolaryngology 
announces an — 


ADVANCED COURSE IN 
ENDOSCOPIC SINUS SURGERY 
January 11-13, 1991 


Guest faculty: John Duncavage, M.D., Vanderbilt University 
Nathan Nachlas, M.D., Boca Raton, Florida 
Course director: Arthur Hengerer, M.D., Chairman, Otolaryngology 


TOPICS 
Endoscopic Sinus Surgery Technique with Fresh Specimens 
Pediatric Surgery indications 
Fiber Laser Use 
Allergic Treatment in Endoscopic Patients 
Radiology Studies of Revision Surgery 
Revision Surgery and Diffuse Sinonasal Polyposis 


This course will enable the otolaryngologist with no previous experience 
to learn the anatomical structure and surgical techniques on fresh cadaver 
specimens under close supervision of the experienced faculty. Those with 
previous course and clinical experience will have an opportunity to review 
these basic principles and hear and learn about management problems 
arising in this subset of patients after initial treatment. The faculty will share 
their pitfalls and solutions to these problems. 


Registration fees: Lecture series only: $295 

including laboratory course: $625 
CME credit: Lecture series only: 10 hours Category 1 

Including laboratory portion: 15.5 hours category 1 

Wolf instruments will be provided for use in this course. 
For more information, contact: 

Otolaryngology Division 

University of Rochester Medical Center 

601 Elmwood Avenue 

Rochester, NY 14642 
(716) 275-1061 





EIGHTH BRITISH ACADEMIC CONFERENCE 
IN OTORHINOLARYNGOLOGY 
At: DUBLIN—IRELAND 
July 28th— August 2nd 1991 


Distinguished international contributors will present and dis- 

cuss recent developments in otorhinolaryngology. Topics will 

include: 

1. Functional endoscopic nasal and sinus surgery. 

2. Head and neck cancer/Skull base surgery. 

3. Facial plastic and reconstructive surgery. 

4. Sleep apnoea and snoring. 

5. Middle ear surgery—state of the art. 

6. Auditory implants and hearing aids. 

Daily instructional sessions in small seminar groups. 

Daily audiovisual programme. 

Full social programme for members and guests. 

Scientific and Trade Exhibitions. 

Enrollment fee—£425 Full 

£175 Associate 
£ 60 Guests 

CME accreditation Category 1 (18 hours) 

Those interested should apply to: Mrs. T. Croom-Johnson, 
Meadow Cottage, 
36 Church Walk, 
Wellesbourne, 
Warwickshire CV35 9QT, 
UK 
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klo oaluminum- Sulfonated Phthalocyanine | 


Scott X Stern MD; Sharon Thomsen, MD; Susan Small; Steven Jacques, PhD 


e To: tudy the vascular effects of a new 
photosensitizing agent independent of the 





1 — influence of tumor growth, a cutaneous 


wound model was used. Six-week-old Har- 
lan-Sprague-Dawley "Fuzzy" rats were 


| ^ Surgicaily wounded in a standard fashion. 


The an malis were then divided into three 
groups: the first group received chloro- 
aluminum - sulfonated phthalocyanine 
only. the second group was treated with 
light oriy, and a third group was treated 
with both  chloroaluminum-sulfonated 
phthalecyanine and light. Photodynamic 
therapy with chloroaluminum-sulfonated 
phthalocyanine had a direct effect on the 
neovasculature of a healing wound. The 
vascdilatation that was seen in the wound 
neovaszulature that occurred 12 hours af- 
ter the completion of chloroaluminum-sul- 
fonatec phthalocyanine-photodynamic 


4^ therapy may have indicated a therapeutic 


“window” at which other therapies can be 
employed to improve clinical efficacy. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1259-1266) 


hetodynamic therapy (PDT) has 
received a great deal of attention 
recentiy as an attractive adjuvant for 
the treatment of recurrent or residual 
malignant neoplasms when the con- 
ventional therapies of surgery, radio- 


_... therapy, or chemotherapy have failed. 
e The mechanism of action of PDT de- 


_ pends on the selective sequestration of 
a photoactive dye in a tumor volume.’ 
| When the dye is exposed to light of an 


Accepted for S May 15, 1990. 

From the Department of Head and Neck Sur- 
gery 4 Dr Stern) and the Laser Biology Research 
— Laboratory (Drs Thomsen and Jacques and Ms 
Small), 31. D. Anderson Cancer Center, Houston, 
Tex. DNE 
Read. before the: 32nd Annual Meeting of the 
American Society of Head and Neck Surgery, 
West Palm Beach, Fla, May 1, 1990. 

Reprint requests to Department of Head and 
Neck Surgery, Box 069, M. D. Anderson Cancer 
D 515 Holeombe Bivd, Houston, TX 77030 
cr (Dr Steen). ut 





appropriate wavelength, a photochem- 
ical reaction occurs. Most investiga- 
tors believe that the photochemical 
reaction is mediated through the pro- 
duction of singlet oxygen or other un- 
stable oxygen species. Singlet oxygen 
is a powerful oxidant of biomolecules 
and is extremely toxic to living cells. 
Treatment of a tumor (or, for that 
matter, normal tissue) with PDT will 
lead to cellular death secondary to the 
accumulation of these unstable oxygen 
species. 

The major therapeutic effect of PDT, 
however, is probably not mediated by 
direct cancer cell kill with singlet oxy- 
gen. Photodynamic therapy with the 
use of dihematoporphyrin ester/ether 
(DHE) as the photoactive dye has been 
shown to have a direct interaction with 
neoplastic vasculature.’ Sludging of 
red blood cells within capillaries has 
been demonstrated within 6 hours af- 
ter the completion of DHE-PDT, with 
blood extravasation noted at 24 hours 
followed by tumor necrosis.’ Forty- 
eight to 72 hours after PDT, regrowth 
of blood vessels occurs, and integrity of 
the vasculature is eventually reestab- 
lished. Examination of tumors treated 
with DHE-PDT demonstrates local- 
ization of photoactive dyes in the 
perivascular stroma within 24 hours 
after the completion of PDT: electron 
microscopic studies indicate that the 
initial site of injury is the capillary 
endothelial cell This pattern of vas- 
eular response may explain the 6095 
complete response rate to therapy as- 
sociated with DHE-PDT. It is hypoth- 
esized that the initial insult to the tu- 
mor oecurs when the blood supply is 
interrupted, leading to the hemor- 
rhagic necrosis of a large fraction of 
the cancer cells. Some tumor cells 
probably do survive, which may lead to 
regrowth of tumor when the blood 
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sensitizing agent from those that oc- 


supply is reestablished at 72 hours af- 
ter completion of PDT. | 

Investigational efforts to under- 
stand the early vascular events in PDT 
have been met with limited success. 
The present experiment was designed 
to evaluate vascular events following 
PDT with chloroaluminum-sulfonated 
phthalocyanine (CASP), which is a 
relatively new photosensitizing drug 
with properties that may allow im- 
proved clinieal efficacy and safety 
when compared with the standard 
photosensitizer, DHE. Dihematopor- 
phyrin ester/ether is an effective pho- 
tosensitizer, but has many limitations 
in clinical practice; DHE exists as a 
mixture of compounds, which theoret- 
ically limits photoefficiency. In clinical 
practice, the wavelength used for pho- 
toactivation in DHE-PDT is 630 nm. 
The maximum theoretical depth of 
tissue penetration for light at 630 nm 
is 0.5 cm, relegating DHE-PDT to the 
treatment of superficial lesions. Fi- 
nally, DHE-PDT is associated with 
prolonged cutaneous photosensitivity, 
forcing the patient to remain indoors 
for up to 6 weeks. Early investigations 
suggest that CASP cireumvents many 
of these problems. For clinical use, 
CASP absorbs light at 675 nm, which 
allows greater tissue penetration due 
to the lack of blood absorption at that 
wavelength. Chloroaluminum-sulfo- 
nated phthalocyanine exists as a pure 
compound, which allows more precise 
drug dosage to obtain maximal thera- 
peutic benefit. Most importantly, 
CASP appears to have minimal and 
clinically insignificant. Enc E 
ity.’ 

The presence of unari inani in vivo 
vascular system complicates experi- 
mentation, for it is difficult to separate 
the direct vascular effects of a photo- 
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- mor-related factors, such as tumor ne- 
 e€rosis factor and tumor-angiogenesis 
- faetor.’ To limit the investigation to a 
. known vascular system without tumor 
. present, the neovasculature elicited by 
. a surgically induced cutaneous wound 
-© was used to simulate the developing 
-. vasculature of a neoplasm. 

The neovaseularization present dur- 
. ing the healing phase of a wound has 
.. been shown to be qualitatively similar 
. to the neovasculature induced by a 
- eancer.*? With the use of this model, an 
. experimental protocol was developed 
.- to determine the effect of CASP-PDT 


.. en neovascularization induced by a 


| -healing surgical wound. | 
MATERIALS AND METHODS 


Sixty Harlan-Sprague-Dawley "Fuzzy" 
rats were used during this experiment. This 
species is approximately 8595 hairless and 
is a variant of an albino strain of the Nor- 
way rat, The rat is immunologically com- 
petent, and the relative paucity of hair 
simplified the study of the cutaneous re- 
sponse to wounding. 


Wound Model 


Surgical wounds were made in the fol- 
lowing fashion: A surgical depilatory was 
applied to the dorsal skin and left in place 
for 7 minutes. The depilatory was removed, 
and the skin was painted with povidone- 
iodine (Betadine) ointment for a total of 3 
minutes. A No. 15 Bard-Parker scalpel was 
used to make four 1.5-em incisions down to 
. but not including the skeletal muscle of the 
back of each animal. The surgical wounds 
were evenly spaced on the dorsum of the 
rat. Anesthesia for this and all procedures 
was accomplished by intramuscular injec- 
tion of a mixture of acepromazine/ket- 
amine hydrochloride at 0.44 mg/kg, which 


^s provides anesthesia and muscle relaxation. 


‘Hemostasis was obtained by direct pres- 


- gure, There were no animal deaths in the 
>` series, All procedures were performed by 


- the same person (S.J.S.) to decrease vari- 
| ability. 


Nontreatment Control Group 


The first six rats were wounded in the 
- above fashion, but had no further manipu- 
... lation; these rats served as a nontreatment 
control group. Biopsy specimens were taken 
.- daily for 3 days with a 6-mm punch to de- 
— termine the normal course of microscopic 
. events that occurred in a healing wound in 
. this rat species. In all other experiments, 
_ the animals were divided into three groups: 
. one group was treated with light alone, one 
= group was treated with CASP alone, and 


eur secondary to the influence of tu- 
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Fig 1. —Spectrophotometric experimental apparatus. Sample measurements performed at port B 
(B). AMP indicates amplifier; A, port A. 


one group was treated with CASP and light. 
Measurements and biopsy specimens were 
obtained at specific intervals from 0 to 72 
hours after treatment. 


PDT 


The photosensitizer used in this study 
was CASP (Porphyrin Products Ine, Logan, 
Utah). Rats were injected with 10 mg/kg 
via the tail vein 24 hours before irradiation. 
Supplied as a powder, CASP is acidic and 
was dissolved in 1.0-mol/L sodium hydrox- 
ide and titrated to a pH of 7.4 with phos- 
phate-buffered saline solution. The concen- 
tration of the stock solution was 10 mg/mL. 
The 10-mg/kg dosage given by intravenous 
injection has been used by other research- 
ers and has been associated with an objec- 
tive therapeutie response as all rats 
weighed 100 to 125 g during the experiment, 
they received approximately 0.1 mL of 
CASP solution intravenously.? No abnor- 
mal behavior indicative of an idiosyncratic 
reaction to the drug was noted. 

Irradiation for CASP-PDT was per- 
formed with the use of a 1000-W xenon arc 
lamp (Photon Technologies Ine, Princeton, 
NJ) with a 703-nm filter (bandpass = 65 
nm) The red light exiting the filter was 
eollimated through a lens system to deliver 
a 1-cm circular field. The power of the inci- 
dent light was adjusted to deliver 200 mW 
to the treatment area that included the 
wound and adjacent skin (diameter = 1 
em). Exposure time for irradiation was 8 
minutes 20 seconds, resulting in an incident 


radiant exposure of 100 J/cm’. This energy _ 


level was chosen because of its effieacy in 
previous experiments. 


Experimental Protocol 


All animals in each experimental sub- 
group were wounded at the same time. The 
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treatment times were chosen to correspond 
to an appropriate level of wound vascular- 
ity as defined in our histologic nontreat- 
ment control study. In each group, biopsy 
specimens were obtained from at least two 
animals to allow for interanimal variabil- 
ity. Speetrophotometric analysis was per- 
formed on a total of 60 rats; each wound was 
measured twice at each wavelength. Both 
biopsies and spectrophotometric measure- 
ments were performed at the intervals de- 
seribed below. 


Reflectance Spectrophotometry 


To quantify the vascular response of the 
healing wounds to PDT as a function of 
blood flow and/or hemorrhage, the absorp- 
tion of light by hemoglobin was measured 
by reflectance spectrophotometry. It has 
been demonstrated that oxygenated hemo- 
globin absorbs light most efficiently at 577 
nm; both oxyhemoglobin and deoxyhemo- 
globin absorb light equally well at 585 nm. 
Above 650 nm, the presence of hemoglobin 
does not affect light absorption by the tis- 
sue. By measuring the reflectance of light 
by the skin at the wound borders with the 
use of these three wavelengths, absorbance 
of light by the hemoglobin in the sample can 
be calculated." 

À 150-W xenon arc lamp (Oriel Ine, Stam- 
ford, Conn) was coupled to a monochrome- 
ter to deliver light at either 574, 585, or 650 
nm. The output through the monochrome- 
ter was chopped and collimated by a lens 
system (Stanford Research Systems Ine, 
Sunnyvale, Calif) The collimated light 
traveled through another lens coupled to an 
aperture that directed the light to an inte- 
grating sphere. The rat was stabilized at 
the output (port B) of the sphere, and the 
wound was carefully positioned to include 
the dermal wound and tissue adjacent to 





Am 
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the wound edges while eliminating the es- 
char from the field of measurement (Fig 1). 

The integrating sphere (Labsphere, Lab- 
sphere Ine, North Sutton, NH) was useful 
for measuring diffuse reflectance and trans- 
mittanee. The sphere in this experiment 
had a diameter of 10 cm with three ports, 
two of which had a diameter of 1.25 cm. The 
third pert contained a Hamamatsu silicone 
photodiode with a quartz window, the out- 
put of which went to a lock-in amplifier 
coupled to a microcomputer for data acqui- 
sition. 

The wound reflectance was then calcu- 
lated from the following formula": 


|j (Rm — Rb) 


where Rs was the tissue reflectance calcu- 
lated, Em was the tissue reflectance (mea- 
sured), Rb was the background (measured), 
and R» was the standard reflectance. 

The Es was calculated for each sample at 
577 and 650 nm. By using these reflectance 
values, the change in optical density (OD) 
can be calculated to determine light absor- 
bance by tissues and, in this case, the sta- 
tus of the vasculature as a function of 
hemoglobin content of the wound. The 
changein OD, AOD, was determined by the 


Rs 











X125). 


Unwounded 
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Fig 2.—Untreated wounds. Top, Day 1: there is extravasation of red 
blood cells, slight vasodilatation, and 25% reepithelislization. Bottom 
left, Day 2: epithelialization is nearly complete, and thers is organization 
of the wound cleft. Bottom right, Day 3: reepithelialization is complete. 
One arrowhead indicates epithelial border; two arrowheads, wound 
edge; and three arrowheads, dilated blood vessels (hematoxylin-eosin, 


Calculated Tissue Reflectance of 
Wounded, Untreated Animals (n — 6) 
een 
Day 1 Day 2 Day3 


* Reflectance values are given and are higher for unwounded skin than for wounded skin, secondary to he- 


moglobin absorption in the latter; SD is + 0.003. 


following equation: 


AOD = log (1/Rs577) — log (1/Rs650). 


Since hemoglobin does not absorb light at 
650 nm and is maximally absorbed at 577 
nm, these data gave quantitative informa- 
tion on the presence or absence of hemoglo- 
bin in the sample. 

From earlier work in this laboratory, the 
intervals for measurement were estab- 
lished as immediately before and after 
CASP-PDT, and at 2, 4, 6, 12, 24, 48, and 72 
hours after PDT. Biopsy specimens were 
taken from animals treated in a parallel 
fashion according to the same time course. 
When correlated with histologic examina- 
tion, the intravascular/extravascular dis- 
tribution of the blood could be determined. 
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Histologic Evaluation 


Biopsy specimens were taken in a non- 
traumatic fashion. All biopsy specimens 
included the wound and the surrounding 
tissue of the irradiated site. For the purpose 
of defining the time course o^ healing in the 
untreated control rats, biopsy specimens 
were taken on a daily basis for 3 days. Bi- 
opsy specimens were fixed, embedded for 
paraffin sectioning, stained with hematox- 
ylin-eosin, and cut in a standard fashion. 
Fifteen microscopic slides were made from 
each sample, and all sections were perpen- 
dicular to the wound edges. Histologic eval- 
uation and photomicrography were accom- 
plished with the use of an imaging system 
(Zeiss Axiophot Imaging System, Zeiss Co 
Ine, Oberkochen, West Germany). 
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"These data indicate that Calculated tissue Tetloc- 
-tance for the wounds treated. with chloroaluminum- 
ifi nated phthalocyanine (CASP)~ photodynamic 
therapy was significantly higher 1 day after irradiation 

P € .05, Student's ? test). Forty-eight hours after 

: photodynamic therapy, there is no difference among 
_ the groups. Standard deviation is +0.003 (n = 6). 


RESULTS 
Nontreatment Controls 


<- Our initial experiment was con- 

: dueted on six Harlan-Sprague-Dawley 
"Fuzzy" rats to determine the events 
that occurred during the healing phase 

of a surgically induced cutaneous 

wound in this animal. 

Spectrophotometrie measurements 
were made to obtain control values for 
Rs in the wounded, untreated animals 
and in an additional unwounded group 

(n = 6). We found that the reflectance 
values of unwounded rat skin were 
much higher than those of wounded 
animals, since the increased presence 
of hemoglobin in the wounded sample 
area tended to decrease reflectance 
(Table 1). Biopsy specimens were taken 
concomitantly with the reflectance 
measurements. On day 1, there was 
-extravasation of red blood cells and fi- 
brin at the wound edges. A generalized 
dilatation of the subdermal vascular 

.' . plexus was noted lateral to the wound. 
... Reepithelialization of the wound edge 
was approximately 25% complete at 
-> this time; there was a moderate 
. amount of eschar on the surface. At 
-. day 2, few red blood cells remained in 
the dermis at the wound edge. Re- 
» epithelialization was nearly complete, 
and the epidermis covered the dermal 
- wound gap that was filled with fibrin in 
- the early stages of inflammatory cell 



























subdermal vascular plexus was not as 
noticeable. The dermal wound was 
rapidly organizing, with proliferation 
-of blood vessels and fibroblasts form- 
-ing the wound granulation tissue. By 
-the third day after wounding, re- 
. epithelialization beneath the residual 


organization. The dilatation of the 


advantage of this fact. 
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Fig 3.—Reflectance at 577 nm. The calculated tissue reflectance (Rs) for animals treated with 
chloroaluminum-sulfonated phthalocyanine-photodynamic therapy demonstrates an immediate 
decrease after photodynamic therapy and a second decrease 12 hours after phctodynamic ther- 
apy compared with control animals (P < .05, Student's ttest). Circles indicate animals treated with 
light only; squares, animals treated with chloroaluminum-sulfonated phthalocyanine only; triangles, 
animals treated with chloroaluminum-sulfonated phthalocyanine and light; 00, betore light; and O, 
after light. 
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Fig 4.—Change in optical density (AOD). Significant differences are noted in the animals treated 
with chloroaluminum-sulfonated phthalocyanine -photodynamic therapy immediate’y and 12 hours 
after the completion of photodynamic therapy (P < .05, Student's t test). Circles indicate animals 
treated with light only; squares, chloroaluminum- sulfonated. phthalocyanine only: and triangles, 
animals treated with light and chloroaluminum- sulfonated i phifialocyanine. 






eschar was complete (Fig 2). Since tenue Animais 
prominent vasodilatation and new ves- T 
sel formation were present between 1 
and 3 days after wounding, the exper- tri 
imental protocol was designed to. take n 


ation, nd daily for 3 ies ing irradi- 


B Photodynamic Therapy— Stem etal r 








HE 





ing. Arrowhead indicates polymorphonucleocyte on vessel wall (hematoxylin-eosin, X 1250). Bottom left, Vasodilatation 12 
hours after photodynamic therapy. Bottom right, Edema of blood vessel wall (hematoxylin-eosin). One arrowhead indicates 
wound edge; two arrowheads, blood vessels in hypodermis (hematoxylin-eosin, X125, except where noted). 


were treated with light alone, CASP 
alone, or CASP-PDT. Reflectance mea- 
surements at 577 and 585 nm were es- 
sentially the same throughout the ex- 
periment; therefore, the results of both 
readings will be designated reflectance 
(Rs) at 577 nm. 

When comparing the animal treat- 
ment groups, there was a significant 
difference between those animals 
treated with CASP-PDT vs those 
treated with light or CASP alone 
(P < 05, Student's t test). Immedi- 
ately after irradiation, the Rs at 577 
nm was slightly higher for the CASP- 
PDT group; this continued until day 3 
when the three groups were indistin- 
guishable (Table 2). Grossly, the treat- 
ment areas became markedly edema- 
tous in the animals treated with 
CASP-PDT. This effect peaked 4 hours 


after the completion of irradiation, 
and it was present 24 hours after 
treatment. There was no observable 
effect on the wounds of the rats treated 
with light alone or CASP alone. At 72 
hours after irradiation, no obvious dif- 
ferences between groups were noted. 
Because of the marked early cutane- 
ous changes noted in the CASP-PDT 
group, a second experiment was per- 
formed to evaluate the response dur- 
ing the first 48 hours in detail. Animals 
(n = 36) were studied immediately be- 
fore and after irradiation, and at 2, 4, 
6, 12, 24, and 48 hours after irradiation. 
In the CASP-PDT group, there was an 
immediate decrease in Rs after irradi- 
ation. The data then mimicked the 
light-alone and CASP-alone curves 
until 12 hours, where Rs for CASP- 
PDT abruptly decreased. The Rs then 
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increased for the duration of the ex- 
periment, joining the other groups at 
24 hours (Fig 3). In the light-only 
group, no immediate efect was noted 
after irradiation, but there was a 
sharp decrease in Rs 2 hours after the 
completion of irradiatien. Reflectance 
in the light-only group then increased 
and stabilized at 12 hours. The Rs in 
the animals treated with CASP only 
was virtually indistinguishable from 
Rs in the light-only group. 
Caleulation of wound AOD corrobo- 
rated the above findings. When com- 
pared with the CASP-alone or light- 
alone animals, the animals treated 
with CASP-PDT demonstrated in- 
creased absorption of hemoglobin im- 
mediately following anc 12 hours after 
the completion of irradiation (Fig 4). 
Histologic Studies.— Histologically, a 
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Fig 6.— Delay in wound healing, chloroaluminum-sulfonated phthalocy- 
anine-photodynamic therapy. Top left, Delay in reepithelialization 48 


hours after photodynamic therapy. Top right, Edema in papillary dermis f d A 


(hematoxylin-eosin, X250). Bottom, Large secondary intention wound, 
72 hours after photodynamic therapy. Arrowhead indicates wound 
edges (hematoxylin-eosin, X125, except where indicated). 









Fig 7.— Chloroaluminum-sulfonated phthalocyanine-only / light-only treated wounds. Left, Chloroaluminum- 
sulfonated phthalocyanine only. Mild edema is noted in the dermal tissues. Right, Light only: no differences 
are noted when compared with the untreated wounds (see Fig 2, bottom left). Arrowhead indicates edema 
in the dermis (hematoxylin-eosin, X 125). 


striking difference in wound healing, 
the subcutaneous vascular plexus, and 
the response of the adjacent normal 
tissue among treatment groups oc- 
curred during the course of the exper- 


1264 


iments. Animals treated with CASP- 
PDT had a significant histologic re- 
sponse that was measurably different 
from the wound response to light alone 
or CASP alone. Immediately after ir- 
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ty 


radiation in the CASP-PDT group, 
there was an intense extravasation of 
red blood cells and inflammatory cells 
in and around the wound. At 2 hours 
after treatment, margination of poly- 
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Table 3. Miatologio Evaluation: 
CASP:PDT it deae 
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healing ; + 
* CASP-PDT indicates chloroaluminum-sulfonated 








" phthalocyanine- photodynamic therapy; three plus 


signs, marked chariges; one plus sign, mild changes; 
zero, ni changes; and two plus signs, moderate 


i @hanges: All compärisons were made with wounded, 
<O untreates animals: . 


" morphoudeless leukocytes was noted 


: —in the endothelium ef the subdermal 


vaseular plexus, which is indicative of 
early endothelial injury." Thrombosis, 
hemorrhage, and hemostasis, which 
have been reported after DHE-PDT, 
was net observed in any of the animals 


v treated with CASP-PDT. Twelve hours 






after 


Arch C 


completion of CASP-PDT, 
marked vasodilatation was noted in 
the pupillary and reticular dermis. 
Twenty-four hours after irradiation, 
damage to the integrity of the vascular 
endothelium was demonstrated by 
edema of the blood vessel wall (Fig 5). 


a _-These changes, although dramatic, 


were reversible, since a gradual return 
of vaseular integrity was seen in the 
blood vessels treated with CASP-PDT 
between 4 and 5 days after irradiation. 
Grossiy, marked edema was noted in 
the treated tissues surrounding the 
wounc 4 hours after CASP-PDT; this 
reached a maximum 24 hours after 
irradiation and decreased steadily 
during the next 48 hours. Microscopi- 
cally, the fibrinous and inflammatory 


. infiltrates filling the dermal wound 
oe gaps were expanded by edema pushing 


wes of the dermal wound apart: 
arity of these changes paral- 
srog changes. Formation of 
on tissue binding the 
jund edges at 24 to 48 hours 
to be delaved in the CASP- 
up, resulting in weaker 












| at easily broke apart during 
the Sy procedure. Reepithelializa- 


was also delayed at least 24 hours 
n compared with the nontreated, 
CASP-only, or light-only animals. 
These:abnormalities in wound healing 
persisted during the length of the ex- 


periment Cu: 6). 











For the animals treated with light 
alone, no obvious differences could be 
demonstrated in the healing of the 
wounds when compared with the ani- 
mals that were wounded and not 
treated. There were also no acute or 
long-term effects on the subcutaneous 
vascular plexus of the wound or the 
adjacent normal tissue in the light- 
alone group. 


In the CASP-only group, there ap- 


peared to be subtle differences from 
the wounded, untreated group. One 
day after intravenous injection with 10 
g/kg of CASP, a more pronounced in- 
flammatory response was noted in the 
wound cleft. Edema was present 24 
hours after treatment in the papillary 
dermis. Minimal vasodilatation of the 
subcutaneous vascular plexus that 
abutted the wound was seen between 
24 and 48 hours after treatment. No 
delay in wound healing was noted in 
the animals treated with CASP only 
(Fig 7). Seventy-two hours after ther- 
apeutic manipulation, the microscopic 
appearance of the CASP-only, light- 
only, and untreated wounds were vir- 
tually indistinguishable. A summary 
of histologic parameters is found in 
Table 3. 


COMMENT 


Much attention has been focused on 
determining the mechanism of action 
of PDT. Two major theories have been 
forwarded: the first is that the major 
effect of PDT is intracellular and is 
mediated by unstable oxygen species, 
most notably singlet oxygen. Singlet 
oxygen is a powerful oxidant of bio- 
molecules, causing cell death when 
present in sufficient quantities. Ex- 
tremely high concentrations of singlet 
oxygen have been demonstrated in the 
vicinity of cancers treated with DHE- 
PDT?” As singlet oxygen is toxic to beth 
malignant and normal cells, the ability 
of the photosensitizing drug to be con- 
centrated in neoplastic tissues allows 
sparing of normal tissue during PDT. 
Bugeleski et al'* showed that the pho- 
tosensitizer DHE was present in the 


mitochondria of dying tumor cells 


treated with PDT in tissue culture. 
Other investigators have demon- 
strated the presence of DHE in various 
cytoplasmic organelles in tumor cells 
treated with PDT in vivo and in vitro.” 
Similar experiments have been per- 
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formed with the use cf the photosensi- 
tizer CASP. With the use of a liquid 
nitrogen-cooled charge coupled device 
camera, CASP fluoreseence has been 
demonstrated intracellularly in both 
tumor cells and macrophages in vitro.” 
Chan et al" used flew cytometry to 
show that the fluorescent fraction of 
CASP-treated neoplasms localized 
preferentially in tumor eells and mac- 
rophages. In addition, they demon- 
strated that CASP uptake was differ- 
ent for different tumers in tissue 
culture." To our knowledge, there are 
no studies available at this time that 
specifically address the intracellular 
location or the production of singlet 
oxygen for tumors treated with CASP. 

The second theory concerning the 
mechanism of action of PDT involves 
the interaction of PD'T and the tumor 
vasculature. Nelson et al demon- 
strated hemorrhage and stasis of tu- 
mor-associated blood vessels occur- 
ring 4 hours after completion of DHE- 
PDT. Star et al? also showed similar 
vascular effects in a tumor system im- 
planted into a rat skin window cham- 
ber, but they reported :hat these ef- 
fects were most pronounced at 24 and 
48 hours after treatment. Selman et al 
demonstrated that sladging of red 
blood cells occurred within 4 hours af- - 
ter the completion of DHE-PDT for a 
transplantable bladder tumor. These 
observations have pointed toward a 
direct interaction of photosensitizer 
with tumor vasculature, but the nature 
of this interaction has rot been eluci- 
dated. 

To study this phenemenon, we chose 
a model that was devoic of neoplastie 
tissue to focus our attention on the di- 
rect effects of a photosensitizer and a 
developing vascular supply. The cuta- 
neous wound is a suitable model for 
this experiment for many reasons. 
Dvorak? showed that a healing wound 
has many of the same characteristics 
as a developing neoplastie blood sup- 
ply. A healing surgiea! wound causes 
regional vasodilatation and neovascu- 
larization in the wound scar tissue, and 
it has growth factors that are similar 
to the growth factors released by can- 
cers. Folkman? also showed many 
qualitative similarities between heal- 
ing wounds and neovascularization 
caused by a developing tumor. Our ini- 
tial experiments demonstrated that a 
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does occur after a surgical wound is 
. ereated, and this knowledge allows 
. manipulation of the wound vascula- 
A ture for treatment with PDT. In this 
= System, a definite vascular response 
. occurred between 1 and 2 days after 
. wounding, with neovascularization 
. first noted at 2 days; thus, CASP was 
- given 24 hours after wounding, and the 
. animals were irradiated 48 hours after 
- wounding. 

. The most notable finding in this 
Study was the direct alteration of the 
wound vasculature in animals treated 
- with CASP-PDT. This effect was re- 
 producible, was time dependent, and 
did not occur to the same degree in the 
animals who were treated with light 
alone or CASP alone. Furthermore, 
our data indicated that interaction 
with the vasculature of a healing 
wound occurred immediately after 
CASP-PDT; there was no appreciable 
time delay. There were marked differ- 
ences between experimental groups 
when comparing spectrophotometric 
measurements immediately after 
CASP-PDT and 12 hours after CASP- 
PDT with the light-alone or CASP- 
alone treated animals; however, reflee- 
tance measurements equalized 48 
hours after irradiation. The decrease 
in reflectance (and increase in OD) 
noted in the CASP-PDT animals at 12 
hours probably corresponded to the 
marked vasodilatation noted histolog- 
ically in the wounds at this time. There 
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reproducible time course of events were other histologic changes in the 





CASP-PDT wounds that were not 
found in the animals treated with 


CASP alone or light alone; these in- 


cluded delayed extravasation and in- 
growth of fibrin into the wound, de- 
layed reepithelialization, persistence 
of a wide dermal wound gap, and de- 
layed wound healing during the first 3 
days following treatment. 

From the preceding discussion, it is 
clear that much remains to be learned 
about the mechanism of action of PDT. 
Although we have demonstrated a di- 
rect effect on a vascular system with 
CASP-PDT, alternate mechanisms are 
probably important as well in the over- 
all ability of PDT to modulate neoplas- 
tic growth. The intracellular aceumu- 
lation of singlet oxygen is probably 
important in the tumoricidal process; 
how this is affected by altering the 
vascular supply to a tumor is unknown. 
À common hypothesis that is based on 
studies using DHE-PDT is that PDT 
works by a reversible "shutdown" of 
tumor vasculature.’ The blood supply 
is then reestablished 48 to 72 hours af- 
ter PDT. Any cells that survive this 
initial vascular insult then regrow. 
The relative increase in blood content 
in the treated area noted in our exper- 
iments at 12 hours was not due to 
hemorrhage. If, in fact, this repre- 
sented increased blood flow, then this 
may provide a therapeutic “window” 
in which other modalities, such as 
photothermal therapy, might be used 
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to potentiate the antitumor effects of 


PDT. Investigation of the effects of - 
CASP-PDT and DHE-PDT in an ob- | 


servable in vivo vascular system are ^ 


now ongoing in this laboratory; hope- 
fully, this will clarify seme of the 
questions engendered by this investi- 
gation. 


CONCLUSION 


Although histologic and spectropho- 
tometric measurements allow quanti- 
tative observations, these are static in 
nature. To study the effects of CASP- 
PDT on a vascularized system, a cuta- 
neous wound model was used. The data 
from these experiments indicate that a 
direct and immediate vaseular inter- 
action occurs with CASP-PDT. It is 
hypothesized that CASP-PDT results 
in an intense early vasoeonstrictive 
phase, followed by vasodilatation 12 
hours after the completion of PDT. 
Twenty-four hours after CASP-PDT, 
there are few histologic differences 
between groups. Delay in the forma- 
tion of wound granulation tissue and 
reepithelialization resulted in delayed 
wound healing in the animals treated 
with CASP-PDT. Further study using 
methods that allow measurement of a 
real-time, in vivo vascular model is 
necessary to understand more com- 
pletely the effects of PDT on neoplas- 
tic vasculature. 
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S Photodynamic therapy is an experi- 
mental modality for tumer treatment 
based en the combined action of the tu- 
mor-localizing agent, ie, hematoporphyrin 
derivative, and red light. From 1985 
through: 1989, 26 patients were treated 
using hematoporphyrin-derived drugs and 
630-nm: light delivered by a tunable dye 
laser. All patients had. biopsy-proved 

squamous cell carcinoma of the head and 

neck, and they had either failed the tradi- 
_ tional treatment modalities or refused con- 
* ventional therapies. Histological complete 
: responses were achieved in 20 (7796) of 
26 patients and partial responses in 5 
(19%) of 26 patients for periods up to 48 
months, Only minimal toxic reaction was 


hotodynamie therapy is an experi- 

mertal treatment modality that 
combines the use of a photosensitizing 
drug and light at a specifie wavelength 
to produce destruction of specific tar- 
get tissues. The most commonly clini- 
cally used drug is à hemateporphyrin 
derivative, photosensitizing agent 
characterized by selective retention by 
neoplastic and reticuloendothelial tis- 
sue. Activation of the drug with red 
light preduces high-energy chemical 
intermediates, probably singlet mo- 
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noted in the group. As a guide to treatment 
planning for a patient group with large tu- 
mors, we used an optical dosimetry model 
based on tissue optics. The rate of com- 
plete responses to this treatment was 8 
(7396) of 11. Our data indicate that photo- 
dynamic therapy is capable of inducing 
significant clinical and histological re- 
sponses in the majority of those treated, 
and in some patients a prolonged re- 
sponse is produced. In certain select head 
and neck malignancies, photodynamic 
therapy has an important role as a treat- 
ment modality. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116: 1267-1270) 


lecular oxygen.' Apparently, the liber- 
ation of singlet oxygen has an effect on 
tumor microcirculation with resultant 
thrombosis, embolism, and vessel oc- 
clusion. Diminished blood supply, in 
combination with the cytotoxic effects 
of photodynamic therapy, contributes 
to tumor necrosis.’ 

The ability of hematoporphyrin de- 
rivative to be retained by tumor cells 
has led to in vitro? and in vivo** 
studies attempting to demonstrate the 
efficacy of photodynamie therapy as an 
effective treatment modality. Clinical 
trials have been done on malignant le- 
sions of the skin, gastrointestinal 
tract," tracheobronchial  tree,^? 
bladder,’*'* and genital tract.? Studies 
relating to head and neck tumors in- 
elude those on benign laryngea! 
papillomatosis??! and several case re- 
ports (ineluding one from our institu- 
tion) addressing malignant disease." 
Unfortunately, no uniformity can be 
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found with respect to treatment plan- 
ning, light dose, clinica! and histolog- 
ical response, or outcome. Therefore, 
no objective conclusiens can be | 
reached regarding the roe of photody- 
namic therapy in the treatment of 
head and neck malignancies.. 

Over a 4-year period, 26 patients 
with squamous cell care:noma of the 
head and neck were treated in accor- 
dance with the Investigational New 
Drug Protocol No. 29893. Modifica- 
tions made between the initial treat- 
ment group of 15 patients and the more 
recent group of 11 patients led to more 
uniformly objective evaluation and 
treatment plans. The use of magnetic 
resonance imaging and :he develop- 
ment of a semiempirical lght dosime- 
try model have improved the overall 
management of these pstients. This 
article reviews our experience with 
this promising form of head and neck 
cancer treatment. 


PATIENTS. AND ME? HODS | 
"Patients 


Over a 4-year period between 1985 5 and 3 E 







1989, 26 patients with Lio 
squamous cell carcinoma of l e head an 
neck were treated using - la ho ot d dyna mi 


previous treatment, eg, surgery, t a 
apy, chemotherapy, or combination 1 ther- 
apy. | 








ee of EAD bys Bex eal a E 


Methods 


All patients were treated according to 
Investigational New Drug protocol No. 
29593 (B.L.W., Principal Investigator) and 
in accordance with Food and Drug Admin- 
istration approval. Pretreatment evalua- 
tion included the following: (1) history and 
physical examination; (2) endoscopic exam- 
ination with biopsy; (3) routine laboratory 
evaluation; (4) photographie documenta- 
tion of tumor; and (5) imaging documenta- 
tion, specifically magnetic resonance imag- 
ing (Figure). 

Photofrin II (provided by QLT Photo- 
therapeuties, Ine, Vancouver, British Co- 
lumbia) was injected intravenously at a 
dose of 2.0 mg/kg over a 5-minute period as 
an outpatient procedure. Twenty-four 
hours later, patients were treated with 
light from an R argon-pumped dye laser 
(Cooper LaserSonies, Aurora, Il) at a 
630-nm wavelength. Light was delivered to 
the tumor with a 400-um fused silica opti- 
cal fiber (Laserguide, Inc, Buelton, Calif). A 
microlens applicator was used for front 
surface delivery. Cylindrical insertion de- 
livery mode was carried out by inserting 
1.0- or 1.5-em cylindrical application fibers 
into the tumor mass. The maximum output 
power was 140 mW/cm:' for front surface 
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Larynx 

Parotid gland 
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delivery and 400 J/cm for cylindrical inser- 
tion delivery. Immediately prior to laser 
activation, the exposed tumor surface was 
visualized by the luminescence excited by a 
bank of four type BL (black light) fluores- 
cent lamps. Each tumor site was first 
treated by one or two front surface expo- 
sures using overlapping circular fields. Tu- 
mors deeper than 7 mm, as determined by 
magnetie resonance imaging, were then 
treated with one or more cylindrical inser- 
tion exposures with the insertions located 7 
to 8 mm apart. All laser treatments were 
done on an outpatient basis, except for that 
of a recurrent vocal cord tumor (the patient 
required general anesthesia and was ob- 
served overnight to monitor airway ade- 
quacy ). 

On completion of treatment, patients 
were given pain medication and a short 
course of steroids was prescribed to limit 
soft-tissue edema. All patients were cau- 
tioned to avoid direct sunlight for a mini- 
mum of 30 days, and various measures to 
limit exposure of skin were taken. Tumor 
response was evaluated after 24 hours, 
weekly for 1 month, and then monthly. Pain 
control, oral intake, and complications were 
recorded. Photodocumentation was ob- 
tained at various intervals following treat- 
ment, and histological evaluation of the 
treatment site was done by biopsy at 3 
months. Tumor response was characterized 
as follows: complete response, lack of de- 
tectable lesions confirmed by biopsy; partial 
response, reduction by at least 50% in the 
product of the largest perpendicular diam- 
eters of the most clearly measurable area of 
known neoplastic disease; no response, de- 
crease in tumor size less than 50%; pro- 
gressive disease, increase in size of recog- 
nizable tumor masses. 


Optical Dosimetry Model 


The dosimetry model is based on the as- 
sumption that tumor necrosis is initiated 
by the absorption of a threshold energy 
density in the tumor-localizing photosensi- 
tizer. The relationship between incident 
light dose and absorbed energy density was 
calculated with the diffusion approxima- 
tion for an idealized tumor geometry and 
mode of light delivery, including a correc- 
tion for photodestruction of the sensitizer 
by the treatment light. The model was cal- 
ibrated for tumor response by scaling to 
clinical results for photodynamic therapy 
of superficial tumors under otherwise sim- 
ilar conditions.” * The present scaling for 
photodynamic therapy with the use of 
Photofrin II (intravenous injection, 
2.0 mg/kg) and 630-nm wavelength of light 
is based on a minimum incident light dose 
for necrosis, ie, 25 J/cm?." Two modes of 
light delivery are relevant for the present 
trials. In front surface delivery, the treat- 
ment light was delivered to the exposed tu- 
mor surface with a microlens optical fiber. 
Front surface delivery assumes a model 
with a thick tissue layer illuminated at 
uniform incident intensity. The detailed 
analysis/*? leads to the following depen- 
dence of necrosis depth (d, [mm]) on inci- 
dent dose ( E,t [J/cm?): 


(1) d, = ólog. [M(E,t)/q*] 


where 6 is the optical penetration depth of 
the unsensitized tumor tissue, which is a 
quantitative measure of light attenuation 
within the tumor, q* is a constant for a 
given photosensitizer, and M is a constant 
that depends on the optical properties of 
the tumor tissue. All of these parameters 
vary with wavelength. 

Cylindrical insertion delivery was mod- 


Axial, proton-weighted (left) and T,-weighted (center) magnetic resonance images obtained at the level of the maxillary al- 
veolar ridge showing an area of increased soft tissue in the left posterior alveolar-retromolar region (arrows). The lesion is 


of intermediate signal in proton-weighted (left) and moderately hyperintense in T, 


gical changes of the left alveolar ridge. 
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eled by an "endless" aldira optical 

fiber located within a large tumor volume. 

. The dependence of necrosis radius (r, [mm]) 

* . on incident dose per unit of fiber length 
: XP. t ad em? pi is as follows: 


9. = dlog,( P XLD: y Žar, 0) 


OW hers D depends on the optical properties 
issue. Values of the parameters for 
photodynamic therapy with Photrofrin II 
at 630 nm are q* s = 39 J/eny, D = 0.055 em, 
and M ranges from 3.5 for 5 = 1 mm to 4.9 
for 6=3 mm.” The calculated necrosis 
depthi is proportional to å and insensitive to 
the other parameters because of the loga- 
rithmic dependence in equations 1 and 2. 
The calculated: results for the expected 
ot range of é and the light dose levels used in 

the recent trials are given in Table 2. The 
/." model indicates that front surface delivery 

should be effective to depths in the order of 
4 to 7 mm, depending on the tumor colora- 
tion. The corresponding necrosis diameter 
around the inserted optical fiber ranges 
from about 6 to 10 mm. Based on the model, 
tumors thinner than 7 mm were treated 
with front surface delivery, and deeper tu- 
mors were treated with front surface deliv- 














Table 2.— Calculated Necrosis Depth * 


Front Surface Delivery, 125 J/cm' 
d, mm o8 53 6.7 


Cylindrical insertion Delivery, 75 J/cm 
r, mm 3.1 4.1 5.1 


*$ means optical penetration depth of the tumor 
tissue at 630 nm; d, necrosis depth calculated with 
equation. 1; and CE necrosis radius calculated with 
equation 2. 





ery followed by one or more stages of cylin- 
drical insertion delivery spaced 7 to 8 mm 
apart, dependent on the tumor width. 


RESULTS 


Follow-up information was avail- 
able on all 26 (100% ) patients for peri- 
ods ranging from 6 to 51 months. 

Twenty (77%) of 26 patients 
achieved a complete response based on 
physical examination and histological 
confirmation. Of these, 16 (80%) re- 
mained free of tumor at the treated 
site for periods up to 51 months. Three 
(15%) of 20 had recurrent tumors at 
the treated sites and are currently 
alive with disease. One (5% ) of 20 had 
recurrent tumor at the treated site and 
died of this disease. 

Five (19%) of the 26 patients at- 
tained a partial response resulting 
from treatment. Of these, three (60% ) 
are dead with tumor at the treated site, 
while two (40% ) remain alive with tu- 
mor at the treated site. One patient 
(4%) was a nonresponder and subse- 
quently died of tumor. 

Complications were limited to the 
initial treatment group of 15 patients 
and were classified according to 
severity.! Ten patients developed diffi- 
culties such as pain, odynophagia, skin 
coloration changes, and some minor 
bleeding. Osteonecrosis of the mandi- 
ble developed in one patient and re- 
sponded to treatment. In the second 
group, of 11 patients, no complications 
were noted and none of the patients 
developed skin burns. 


In an earlier study? on application - 
of the dosimetry model, the light dose 
predicted by the mede: was compared 
with the clinical dose employed for. 
photodynamic therapy used i in 10 pa-. 
tients. A complete response was in- 
duced for 6 of 7 sites. treated by the 
front surface exposures at 60 to 
100 J/cm? and for 4 of 5 sites reated 
by front surface delivery at. 75. to 
100 J/cm’, followed by cylind cal in 
sertion delivery at 50 te 100 moror- 
ô of 2mm and a minimam value of E,t 
equal to 12 J/cm’, the model predicted 
significantly lower front surface deliv- 
ery dose levels than tke clinical dose - 
levels leading to a complete response. — 
Subsequently, the threshold value of 
Ej was increased to 25 J/em? to obtain 
better agreement with the clinical re- 
sults. The present trials were carried 
out using light dose levels specified by 
the clinical protocol. The model was 





employed to delineate “thin” sites, 


where front surface delivery should be 
adequate, from “deep” sites, where 
front surface delivery followed by cy- 
lindrical insertion delivery is required. 
The model was further employed to 
indicate the number of cylindrical in- 
sertions required tc induce necrosis 
over the full tumor width. In the 
present series of trials with large tu- 
mors, the necrosis depth, calculated 
with the model, was used as a guide to 
treatment planning. Tke results are 
summarized in Table 3. À complete re- 
sponse was induced with front surface 


Table 3.—Photodynamic Therapy of Head and Neck Malignancies * 











: Tumor Treatment Plan | 
D ME EÓ€À ——  —— á—À — MÓ ginem nimm in ám MEM MM MM USt HARE Rm metet aii 
P i | Field, mm Length of a 
Patient’ 5 Width, Depth, FS Dose, (No. of CI Dose, Fiber, cm 3-mo | 
..Sex/Age, y Location mm , mm J/cm? Applications) J/cm? (No. of slash het Response zd 
Fi79  . Softpalate 22 10 125 15 (2) 75 10 (3) (0 €0BR —— 
aE me s E RET 150 15 (2) i | d PR 
Soft palate 20 10 125 20 (1) 75 | 10(0  . PR 
F/63 -. Floor of mouth 20 10128 20 (1) 75 10 (2) | CR. 
M/63 . Left alveolar sidge 15 8-10 125 15 (1) 75 10 (2) PR 
M/BB ^  . Lett retromolar trigone 10 10 125 15 (1) 75 10 (2) CR | 
Mi65 .  - Oropharynx 25 15 125 15 (2) 75 15 (1) CR 
"Left vocat cord 10 5 75 20 (1) eg CR 





- "Right tonsillar pillar / soft 
pone 
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- delivery for two 5-mm-deep sites, and 

a 6- to 8-mm-deep site treated with 
front surface delivery followed by cy- 
lindrical insertion delivery. 


COMMENT 


. As with any type of investigational 
treatment, the results must be com- 
. pared with the current standard of 

therapy that is reproducible and con- 
sistent. The ideal treatment modality 
for head and neck malignancies com- 
bines tumor cell specificity with total 
~ tumor kill. Unfortunately, no such mo- 
-. dality currently exists. 
. Initial enthusiasm for the use of 
-< photodynamic therapy in the treat- 
ment of malignancies in various other 
anatomic sites led toits usein the head 
and neck. Unfortunately, the paucity 
of clinical trials, the difficulty in ob- 
taining the drug, and the relative un- 
availability of the tunable dye laser 
have limited the application of this 
treatment modality. Standards do not 
exist with regard to drug dosage, ap- 
propriate light delivery systems, mea- 
surement of tumor size, and depth and 
optical dosimetry, making it diffieult to 
arrive at reliable conclusions about 
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treatment efficacy with photodynamic 
therapy. 

The dosimetry objective in photody- 
namic therapy is to deliver an effective 
threshold of absorbed energy to a pho- 
tosensitizer located throughout the tu- 
mor. The relationship between inci- 
dent light dose and energy absorption 
within the tumor volume may be cal- 
culated with a tissue optic model. The 
present model does not account for 
tissue inhomogeneities, local varia- 
tions in drug concentration, and devi- 
ations of tumor geometry from the 
idealized model. However, the calcu- 
lated necrosis depth is insensitive to 
the numerical values of all derived pa- 
rameters except the optical penetra- 
tion depth, which varies over a limited 
range of about 1 to 3 mm in nonpig- 
mented tissues exposed to 630-nm 
wavelength light. The data in Table 3 
indicate that the clinical responses are 
consistent with the values of necrosis 
depth predicted by the model. Large, 
bulky cancers do not respond well, 
since depth of penetration is somewhat 
limited by tumor size. Location is also 
a factor, since relative inaccessibility, 


such as tumors of the retromolar re- 
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gion or the upper alveolar ridge, pre- 


clude full treatment. In several of our 
partial response cases, fewer inser- 
tions were feasible owing to the loca- 
tion of the tumor, and this decreased 
dosage may have accounted for the 
partial response. 

Evaluation of our data shows that 
photodynamic therapy is capable of 
inducing an effective clinieal and his- 
tological response in the vast majority 
of treated head and neck cancers. A 
prolonged complete response is pro- 
duced in many patients. Large, bulky 
cancers, and those located at the oral 
cavity/oropharynx junction, appear to 
be relatively resistant to treatment. 
Our results indicate that photody- 
namic therapy is an effective treat- 
ment modality for head and neck 
squamous cell carcinoma and support 
the utility of magnetic resonance im- 
aging and of an optical dosimetry 
model as the guides for treatment 
planning. 


This article is dedicated to the memory of the 
late James H. Hill, MD. 
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Michael Schifano, whose help wasessential in en- 
abling this work to be carried out. 
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ase I-II study of Advanced Head and 
J; ec : ‘Squamous Cell Carcinoma 
a ients Treated With 


. Recombinant Human Interferon Gamma 
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e The association of immunodeficiency 
with head and neck squamous cell carci- 
noma has generated the concept of sup- 

iy plying immunologically active agents as a 
" means of treating these cancers. One of 
the most active immunologic messengers 

is interferon gamma, which has been ob- 
served in our laboratories to also have a 
direct cytotoxic effect on cultures of 
squamous cell carcinoma derived from the 

- head and neck. To test the feasibility of 
treating patients with advanced but re- 
sectable head and neck cancer with this 
agent, we designed a phase I-II trial of re- 
combinant human interferon gamma using 

a 24-hour infusion repeated weekly for 

four times. in this study, both tumor and 
immunologic parameters were studied be- 

fore and after treatment. Eight patients 
were entered into the study with the high- 

ast recombinant human interferon gamma 

| dose attempted being 0.25 mg/m^ per 
NE #4 Rous. Minimal side effects were ob- 
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served. Three patients had clinically mea- 
surable responses, four had stabilization 
of disease, and one had progression while 
receiving treatment. Histopathologic re- 
sults of treatment were similar to in vitro 
observations. Necrosis, as well as differ- 
entiation of tumor cells, was observed. In 
some tumors there was a marked de- 
crease in cellularity without a change in 
tumor volume due to increased extracellu- 
lar keratin deposition. Our study indicates 
that evaluation of adoptive immunother- 
apy trials in head and neck cancer needs 
to include parameters other than simple 
tumor regression as an end point, other- 
wise therapeuticaily important lympho- 
kine-induced changes may be missed. Fur- 
ther evaluation of recombinant human in- 
terferon gamma and agents that induce 
human interferon gamma are warranted. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:127 1- 1277) 


he interferons (INFs) are a group 

of lymphokines that were first 
noted for their antiviral activity but 
were soon observed to have antitumor 
effects. The three antigenically differ- 
ent interferons, a, 8, and vy, have 
slightly different nonantiviral effects 
on varied cell types. Important effects 
include changes in cell surface anti- 
gens, physiology, proliferation, and 
survival.! Interferon a and INF-8 react 
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with the same receptor (type D, but: 
INF-4 has its own receptor (type II) 

and presumably a diferent intranu-. 
clear interaction site as well. Inter- 
feron-y has direct cytotoxic effects on 
squamous cell carcinoma (SCC), in- 
cluding both cell cestruction (cytoly- 

sis) and a reduction in the rate of cell 
growth (cytostasis ,*' The cytotoxic ef- 

fect is readily observed in tissue cul- 
tures of SCC derived from the head and 
neck. The cytolytic/cytostatic effects — 
do not become maxinialincultures de- -> — 
rived from head and reck treated with - 

low levels (ie, 3 U/mL3 of recombinant. 
human INF-y in vitre unless the cells. — Ge 
are exposed for at least 18hours.Once 
these cytotoxie changes are initiated — 
by recombinant human INF-y, they - 
continue to progress for many days.‘ In ` 
addition to the cytotoxic effects of ré 
combinant human INF-y there are 
many consequences ef INF-y therapy 
on the immune system such a as aetiva- . 
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intercellular - icr: ad eolecléa s 
These effects may be beneficial to the 
cancer patient. W. hile other studies 









ent benefit; it was 





ther the short treatment times’” or 
.the low dose! were not sufficient to 
„achieve the direct antitumor effects 
that we have observed in vitro. There- 
fore, we undertook a recombinant hu- 
man INF-y treatment plan that would 
-give one 24-hour infusion once per 
week to previously untreated patients 
with advanced, but resectable, head 
and neck cancer. In order to avoid un- 
due delay of definitive surgical ther- 
.apy, we chose to treat patients for 3 to 
~4 weeks, allowing only four doses of 
.drug in 22 days to be given. This was 
. done under close supervision so that 
- ‘cytokine therapy could be interrupted 
. d significant tumor growth was de- 
tected. The study design dictated that 
` recombinant human INF-» be followed 
immediately by conventional therapy, 
which, in all cases, was to be surgery fol- 
lowed by full-course radiation therapy. 





MATERIALS, PATIENTS, AND 
METHODS 
Patient Entry Criteria 


Patients were considered eligible for this 
study if they had an advanced and un- 
treated head and neck primary SCC (stages 
HI and IV). Patients in whom only the pri- 
mary tumor had been surgically treated 
were also eligible for the study. Those 
patients with lesions that had the potential 
to progress to laryngeal obstruction over 
the 3 weeks of the study were excluded. Pa- 
tients were required to have adequate per- 
formance status (Karnofsky's score >50) 
and give informed consent. This study was 
approved by the Johns Hopkins School of 
Medicine's Committee on Clinical Investi- 
gation and supported by the Extramural 
Program of the National Cancer Institute 

es whose approval allowed use of the recombi- 
7 nant human INF-y. 

















Cytokines 


Patients received recombinant human 
 INF-y as a constant infusion over 24 hours. 
Each patient was to receive four infusions 
.. at the same concentration, 1 week apart. 
"The starting dose was 50 ug/m?. The recom- 
- binant human INF-y had a specific activity 
of 1.5 X 10’ U/mg of protein. 


Killer Cell Assays 


Samples of peripheral blood for lytic as- 
says were obtained prior to the adminis- 
. "tration of drug and again after the final 
- dose had been completed. Peripheral blood 
-— mononuclear cells were harvested from a 
histopaque gradient (Sigma Chemical Co, 
. St Louis, Mo), concentrated by centrifuga- 
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tion, and cultured in RPMI 1640 media sup- 
plemented with 10* units of recombinant 
human IL-2, 10% fetal bovine serum, and 
antibiotics (penicillin, 100 U/mL and strep- 
tomycin, 100 ng/mL) in a 4% carbon diox- 
ide environment. In an effort to avoid the 
exclusion of any significant categories of 
suppressor or killer cells from the assay, we 
made no attempt to remove adherent cells, 
such as macrophages, in our effector cell 
preparations. Nodal lymphocytes were iso- 
lated from half of a histologically nonin- 
volved lymph node found in the neck dis- 
section specimen of one patient (patient 8). 
The tissue was finely minced and the liber- 
ated mononuclear cells were processed as 
described for peripheral blood mononuclear 
cells. Cells from patient 8 were incubated 
with and without recombinant human IL-2. 
Ten percent of the mononuclear cell super- 
natant was harvested for recombinant hu- 
man INF-4 measurement on day 2 and 
stored at —70°C until assay. After 5 days of 
incubation, effector cells were harvested by 
vigorous pipetting and tested for lytic ac- 
tivity against K562 cells (ATCC, Rockville, 
Md) in a chromium 51 release assay. The 
results were expressed as percent specific 
lysis as calculated using the standard 
equation.” 


INF Assays 


Patient's serum was collected at various 
times during recombinant human INF-y 
infusion in order to monitor serum drug 
levels. Samples were stored at ~70°C until 
assay, and were measured for INF activity 
in a biologicantiviral assay using A549 cells 
(ATCC, Rockville, Md) challenged with en- 
cephalomyocarditis (EMC) virus. Cell via- 
bility and human INF-y protection was de- 
tected by naphthol blue-black dye uptake as 
described by Grossberg and coworkers.” 


In Vitro Tumor Recombinant 
Human INF-y Sensitivity Assays 


Small (<1 mm) pieces of tumor were 
shipped in holding media overnight and 
then cultured on an agar plug in a “castle in 
moat"-type culture as described by Chang 
and coworkers.* The media contained either 
no additives or 5 X 10* U/mL of recombi- 
nant human INF-y. After 14 days of cul- 
ture, the tumoroids were fixed in formalde- 
hyde solution and processed for histologic 
study. Sections of the cultured biopsy spee- 
imens were stained with hematoxylin-eosin 
and compared with the specimens sent to 
the pathology laboratory at the time of 
staging endoscopy and after cytokine infu- 
sion at the time of surgical resection. De- 
scriptions of the responses were arrived at 
through the consensus of three observers 
who were blinded to the identity of each 
specimen. 
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Histologic Findings 

Biopsy specimens of the patients’ pri- 
mary cancer (except for patient 1 who had 
a true cut needle biopsy of a lymph node) 
were sent for routine pathologic examina- 
tion and were frozen for immunohis- 
tochemistry studies. Therapeutic excisions 
occurred within 5 days of the last recombi- 
nant human INF-y dose. Stains for HLA- 
DR (anti-human B/T lymphocyte LN-3, 
ICN Biologicals, Lisle, HI) were performed 
with the immunoperoxidase method 
(Vectastain, Vector Laboratories, Burlin- 
game, Calif) and counterstained with eosin. 


RESULTS 
Clinical Effects of Recombinant 
Human INF-y Therapy 


Details of the clinical response to 
recombinant human INF-4 are to be 
reported in detail elsewhere (data not 
presented). There were nine assessable 
tumors in eight patients as summa- 
rized in Table 1. Four of the tumors 
had clinically measurable responses 
during the 22-day treatment, including 
disappearance of a carcinoma in situ of 
the piriform sinus and a reduction of 
tumor bulk of 40%, 40%, and 18% in 
three cases. 

Patient 3, in whom the 18% tumor 
regression occurred, refused conven- 
tional surgery and radiation after re- 
combinant human INF-y therapy, al- 
lowing only a biopsy with laser debulk- 
ing of his tongue base tumor, the 
specimen from which showed multiple 
positive margins. His neck node re- 
ceived no further treatment. He is 
currently free of clinical disease 
18 months following recombinant hu- 
man INF-4 therapy, but has thus far 
refused a repeat biopsy. 

Patient 4 was found to have several 
additional tumors after completion of 
his recombinant human INF-+y ther- 
apy, including an esophageal SCC and 
a small-bowel angiosarcoma. He died 
with brain and lung metastases of un- 
eertain cell type. Only his tonsil carci- 
noma and piriform sinus careinoma in 
situ were observed for recombinant 
human INF-y effects. Tumors in the 
other patients remained stable, except 
for that of patient 5, which progressed 
and required termination of the re- 
eombinant human INF-4 treatment 
after two doses. All of the patients 
whose tumors showed a clinical re- 
sponse to the recombinant human 
INF-y are alive with no evidence of 
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Table 1.—Patient Demographics and Responses to Recombinant Human interferon Gamma 
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Piriform sinus 18, NO, MO (0) 100 | —100 (}) D. NED 
....8/M/T1; Floorofmouth TO, N3b, MO (IV) 100 — — +200) D, DWD 
....8/M/60 Floor of mouth ^ T4 N2b MO (IV) —— 100 —  -40() A, NED 
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"Dose of recombinant human interferon gamma in micrograms per square meter per 24-hour infusion. 
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tPercent of pretreatment tumor volume after last recombinant human interferon gamma dose. 


Current condition of treated tumor (A indicates alive; D, dead; NED, no evidence of disease; DWD, died with — 


disease). 
8Ptient died with additional tumors (see text). 


disease, with a mean follow-up period 
of 25 months. 

Observed side effects were mild. The 
firstspatient experienced myalgias and 
fever with his first dose of recombinant 
human INF-y. Thereafter all patients 
were concomitantly treated with ace- 
tammophen every 3 hours, which 
largely suppressed such side effects. 
One patient at the 50-ug level had a 
dose reduction of 12.5 ug due to ele- 
vated liver function test results found 
at the time of administration of the 
third recombinant human INF-« infu- 
sion. Because of slew patient accrual, 
the study was terminated at the re- 
quest of the recombinant human INF- 
y supplier before a dose-limiting toxic 
effect was reached. 


In Yitro-In Vivo Pathologic Effects 


Three distinct in vivo histopatho- 
logic responses to the INF treatment 
were observed. The first effeet, tumor 
cell eytolysis, accompanied a 40% de- 
crease in the clinical size of the tumor 
in patients 1 (Fig 1) and 6. The second 
respense, an inerease in tumor cell 
. differentiation, particularly keratin 

^ pear: produetion (Fig 2), occurred in 
patient 2. These observations were 

made in tumors that were already well 
differentiated. The third observation, 
resolution of. carcinoma in situ of the 
piriform sinus, was observed in patient 
A. This patient’s synchronous tonsil 
carcinoma did not respond to the re- 
combinant human INF-y (Fig 3). In 
several of the poorly differentiated tu- 
mors, such as that of patient 3, minor 
cha iges i in tumor appearance such as 
an. inerease. dn nuclear ‘roundness, 
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chromatin clumping, and a decreased 
nuclear:cytoplasmie ratio were ob- 
served. 

The tumor biopsy specimens that 
were incubated in vitro with recombi- 
nant human INF-4 showed similar re- 


‘sponses, but cytolysis was often even 
more exaggerated with the high-dose 


treatment than was seen in the in vivo 
biopsy specimens. An example of the 
increased keratin pearl formation that 
was produced in vitro is seen in speci- 
mens from patient 2 (Fig 4). This in 
vitro effeet is comparable with that 
seen in vivo in Fig 2. 


Killer Cell Assays 


The change in percent of lytic activ- 
ity in peripheral blood mononuclear 
cells obtained from patients after 
treatment with recombinant human 
INF-y is shown in Fig 5. In most 
patients there was a modest rise in the 
killer cell activity. The single excep- 
tion was patient 5, where a decrease in 
activity was observed. 


Human INF-y Production 


Endogenous INF-y production by 
cultured peripheral blood mononu- 
clear cells obtained from patients be- 
fore and after treatment with recom- 
binant human INF-y is shown in Table 
3. Cells were incubated for 48 hours in 
tissue culture media containing IL-2. 
As can be observed, in several cases 
human INF-y treatment resulted in an 
increase in the capacity of circulating 
cells to produce more human INF-y. 
The one case in which human INF-4 
production decreased was also patient 
5 whose tumor grew during therapy. 
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count for the decrease in eytokine pro 
duction. The increased capacity of pe 
ripheral blood menonuclear cells to 
produce INF-y as a result of recombi 
nant human INF-y therapy is not sig. 
nificant (P = .121) when the data from - 
all patients are considered. However 
if the data from patient 5 5are excluded 
the increase seen in the other cases is 
significant at P = .034. as calculated by 
a paired Student's t test. — ^ E 
A comparison of the change in pe- 
ripheral blood monoruclear cell lytic. 
activity and human INF-»y production: 
measured before and after recombi- 
nant human INF-y therapy isshownin 
Table 4. In generai, the two activities 
appear to increase together; however, 
the magnitude of the responses do not 
correlate well. There was no distinct 
increase in the in vitro response with: . 
higher recombinant hbumanINF-,dos- ... 
age. 
In order to study potential local im- = 
munosuppressive effects of recombi- . . 
nant human INF-4 therapy, the func- 
tional capacity of nocal lymphocytes 
obtained at surgery was studied. Killer . 
cell activity and human INF-y produe- —.- 
tion by peripheral blood mononuclear —_ 
cells in response to recombinant hu- —__ 
man IL-2 was compared with that of 
nodal lymphocytes obiained from pa- 
tient 8 at the completion of therapy. __ 
Table 5 shows that while the periph- __ 
eral blood mononuclear cell lytic ac- — 
tivity was increased in the presence of — 
IL-2, nodal lymphocytes did not re- — 
spond. Adequate human INF-y pro- >- 
duction under theinfluenceofthesame ^ 
IL-2 stimulus indicates that both lym- = 
phocyte preparations were healthy. 
Serum obtained during the recom- . 
binant human INF-y infusion revealed - 
an increase in antiviral effect at 8 and 
18 hours only in samples from patient - 
8 who was receiving the highest re- 
combinant human INF-y infusion | 
dose. Activity was titered at 10 U/mL - 
(data not shown), which i isa level that | 
can cause direct cytotoxie effect on | VE 
head and neck-derivec SCC cultures. 



















Class II MHC Expression 


In tissue culture, recombinant hu- - 
man INF-y can induce the expression | 





Fig 1.— The histopathologic appearance of biopsy specimens obtained before (left) and after (right) recombinant human in- 
terferon gamma treatment showing increased cytolysis. This patient's tumor decreased by 40% during therapy (hematoxylin- 
eosin, X600). 





Fig 2.— The histopathologic appearance of biopsy specimens obtained before (left) and after (right) recombinant human i 
terferon-gamma treatment showing increased keratin pearl formation. The tumor in this patient did not change in size during 
treatment (hematoxylin-eosin, X600). 


Fig 3.— The histopathologic appearance of biopsy specimens obtained before (left) and after (right) recombinant human in- 
terferon gamma treatment showing resolution of a piriform sinus carcinoma in situ (hematoxylin-eosin, X600). 
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Fig 4.—The histopathologic appearance of biopsy specimens obtained before recombinant human interferon gamma treat- 
ment and treatec in vitro. Left, Patient received control media. Right, Patient received 5 X 10? U/mL of recombinant human e 
interferon gamma in the media for 2 weeks prior to histologic examination. This biopsy specimen is from the same patient à 
who showed increased keratin pearl formation in Fig 2 (hematoxylin-eosin, X600). 2 
Table 2.—Immunohistologic Detection of Class Il MHC in Biopsy Specimens of x 
Squamous Cell Carcinoma Before and After In Vivo Treatment With Recombinant P 
Human Interferon Gamma * 
Treatment 
m—————————————— 
(Change) Before 
1 (+A) (+) Monocytes present Patchy, strongly (+) tumor 
(—) tumor in truecut biopsy 
2 (OA) (—) Tumor, (—) Tumor 
(+) basal epithelium j 
3t (OA) Patchy (+) tumor Patchy (+) tumor ij 
4 (+A) Patchy, lightly (+) tumor Uniformly (+) tumor 
5i (+A) (—) Tumor (+) Light, but uniform 
6 (—A) ND (+) Patchy 
7 (OA) Patchy (+) tumor Patchy (+) tumor 
8 (OA) Patchy (+) tumor, perivascular Patchy (+) tumor, perivascular 
* Total: 2(+A)/1(+A)/4(0)/1ND. Triangle indicates change; plus sign with triangle, uniform increase 
staining; plus-minus sign with triangle, inconsistent or nonhomogeneous staining; and period with triangle, no 
change. l 
tTonsil carcinoma only was evaluated for HLA-DR. ' 
Tumor grew during treatment. a 
Table 3. —Relative (Log,) Human Table 4.— Change Before and After 
Interferon Gamma Production by Treatment in Interleukin 2-Stimulated ! 
Peripheral Blood Lymphocytes PBL Human Interferon Gamma vs a 
Induced With Interleukin 2 Killer Cell Production 
0 20 40 60 80 100 120 Treatment Patient A Interferon A Killer i 
Patient —————————— No. Cellist - 
PI E/T Ratio No. Before After Change 
Fig 5.—The change percent of control killer 
peripheral blocd mononuclear cells \ 
from patients treated with recombinant human | 
amma. Mononuclear cells har- 
vested from patients before beginning therapy 
and 3 weeks later were incubated in the pres- 
ence ofinterleukin 2 and tested in an anti-K562 gm ID E : 
chromium 51 release assay as described. The OIG BVO’ vaueJoQ, nacvesidion day qe 
wells üt rellits wee Gublracted from the : tEffector-to-target ratio plus 100:1 measured on 
pre Patient's tumor grew during therapy. day 5 of incubation. 
posttreatment results for each effector-to-tar- tChange between the two samples is P = .121 Tumor grew during therapy. 
get (ET) ratio and plotted as the change in per- with the results from patient 5; omitting results from 
cent reiease of chromium. The closed circles patient 5, P — .034 as determined by a paired 
are the results obtained from patient 5. Student's t test. 
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- Table 5.—Peripheral Blood vs Lymph 
'-^ Node Lymphocyte Human Interferon 
-. Gamma and Killer Cell Production 
Atter Recombinant 

Human Interferon 
























Human 
interferon Killer 
5 Source — — Gamma' Cellt 
. Peripheral blood 3 69 
s e lymphocytes 
.. . interleukin 2 
.. Peripheral blood 1000 76 
lymphocytes 
oj o0 + interleukin 2 
cb Lymph node ~ 100 5 
^s o interleukin 2 
Lymph node t 1000 20 


interleukin 2 





* Units per milliliter day 3. 
Cum . *Percent control at effector-to-target ratio 100: 1. 
Co All cells grown in RPMI 1640-fetal bovine serum. 


^ c. of class II MHC on both lymphoid cells 
| and tumor cells. In order to determine 
whether exogenous recombinant hu- 
man INF-y can produce this effect in 
vivo, we obtained frozen material be- 
fore and after recombinant human 
INF-x therapy for immunofluorescent 
staining with anti-HLA-Dr antibody. 
The results, summarized in Table 2, 
reveal an ineonsistent response to the 
recombinant human INF-y infusions. 
Only patients 4 and 5, who were 
treated at the middle recombinant hu- 
.man INF-4 dose level, appeared to 
have inereased tumor staining after 
therapy. 





COMMENT 


We report the effects of a short 
course of recombinant human INF-y 
treatment in patients with advanced 
head and neck SCC. This study was a 
<: phase I-I trial designed to assess toxic 
effects. It is incomplete since we were 
"forced to discontinue the study before 
-reaching a maximum tolerated dose. 
- Slow patient accrual was caused, in 
part, by the study design that required 
that biopsies of viable tumor be ob- 
tained prior to entry to the study. This 
meant that, from a practical point of 
view, the patient had to be identified as 
a study candidate prior to the staging 
endoscopy and biopsy. Despite our 
small patient population, our study of- 





















| logical effects reported here are the 


fers extremely important insight into - 
. theeffects of recombinant human INF- | 
y. The positive clinical and immuno- 


-first such results that compare in vitro 


and in vivo effects, 

There are at least three reasons that 
may account for the positive results of 
this study, where other experiences 
were not successful. First, it employed 
a treatment regimen that could pro- 
vide both the dose and duration of ex- 
posure to recombinant human INF-»y 
needed for a direct antitumor effect as 
suggested by our in vitro tumor cell 
culture data. Whether this is the opti- 
mal schedule is unknown. Second, we 
assessed not only the clinical, but also 
the pathologic effects of recombinant 
human INF-y therapy. It is possible 
that earlier studies that did not con- 
sider histopathologic factors missed 
tumor responses consisting of in- 
creased differentiation but not reduc- 
tion in size. Third, we chose to study 
advanced but resectable tumors that 
were previously untreated. It is com- 
mon to begin phase I trials with ad- 
vanced unresectable or recurrent dis- 
ease that is difficult to treat under any 
circumstance because of accompany- 
ing malnutrition, psychological de- 
pression, poor blood supply, and other 
factors. The failure to detect responses 
in previous studies of individuals with 
a high tumor burden is not surprising. 

Since there was significant cancer 
cell differentiation in our patients, we 
needed to establish a different scale for 
reporting response to recombinant hu- 
man INF-« and other cell differenti- 
ating cytokines. The yardstick used for 
traditional chemotherapy, greater 
than 50% tumor regression, cannot be 
applied to biologic modifiers such as 
recombinant human INF-y since com- 
plete terminal differentiation of the 
tumor without reduction in tumor bulk 
is possible. It could be argued that the 
pathologic differences observed be- 
tween pretreatment and posttreat- 
ment specimens could be due to sam- 
pling error alone, since it is well known 
that tumors vary in the degree of dif- 
ferentiation from one area to another. 
Similar changes occurred when the 
pretreatment biopsy samples were ex- 
posed to recombinant human INF-y in 
vitro, arguing that the differentiating 


effect is, of recombinant human INF-y 
treatment, a real phenomenon. For 
^. many patients, cessation of growth 


would be a useful outcome of therapy 
when faced with the relentless disfig- 
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urement and disability caused by their 
tumors. For recombinant human INF- 
y to have a lasting therapeutic effect, it 
may require the addition of other dif- 
ferentiating agents such as tumor ne- 
crosis factor (TNF)-a, retinoids, or vi- 
tamin A. 

The two cases in which a 40% re- 
duction of tumor bulk was observed 
occurred after very short treatment 
times. The patient who had 18% tumor 
reduction has had an almost 2-year 
symptom-free period after only partial 
tongue-base cancer resection with pos- 
itive margins and no radiation ther- 
apy. All of our significant tumor re- 
ductions were seen with the lowest re- 
combinant human INF-y dese. This is 
consistent with observations of recom- 
binant human INF-a that report an 
optimal effect at submaximal doses." 
Since our recombinant human INF-4 
schedule did not include a plan for re- 
peated treatment, we do not know the 
complete potential of this lymphokine. 
The observed antitumor effects, cou- 
pled with enhancement of immuno- 
logic function, suggest that a continu- 
ous 24-hour infusion of recombinant 
human INF-y may be an effective 
means for treating head and neck SCC. 

In addition to the three cases of tu- 
mor regression, we observed the reso- 
lution of carcinoma in situ in one case. 
In this circumstance, carcinoma in situ 
may be considered a well-differenti- 
ated tumor that apparently underwent 
terminal differentiation under the in- 
fluence of recombinant human INF-. 
Since surgical excision of carcinoma in 
situ is the treatment of choice, one 
could argue that the diagnostic biopsy 
specimen was a complete excision. The 
tumor, however, extended beyond the 
pathologic specimen, and the operat- 
ing surgeon did not think that the le- 
sion was excised by the biopsy. In order 
to determine whether recombinant 
human INF-y is an agent that can re- 
verse carcinoma in situ, further trials 
of this agent with serial biopsies and 
long-term follow-up will be necessary. 
Treatment of careinoma in situ may be 
comparable with treatment of basal 
cell carcinoma in that they are both 


. well-differentiated carcinomas that 
respond well to surgical excision. In- 


tralesional treatment of head and neck 
basal cell carcinoma with recombinant 
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haman INF- 1 has been reported. H 
Exp: eriments comparing the func- 
tional capacity of peripheral and nodal 


$ lymphocytes from patient 7 demon- 


trated regional immunosuppression 


after recombinant human INF-y infu- 
sion. This corresponds with earlier ob- 
servations on head and neck cancer 


immunology.'* The single case of tu- 
mor progression was associated with a 
decline in peripheral blood mononu- 
clear cell. killer cell activity after re- 
combinant human INF-y therapy. Be- 
cause af the variability of clinical re- 
sponse to INF therapy, an in vitro test 
that could predict its efficacy would be 





_ useful ‘The recombinant human INF-y 
doses esed in our in vitro studies were 











tco high to be relevant to the clinical 
situation. The in vitro results, there- 
fore, did not predict recombinant hu- 
man INF-y failure in the case of tumor 
progression during treatment of pa- 
tient & Further refinement of this in 
vitro test using a lower recombinant 
hamar INF-~ dose and shorter time 
treatment is needed. 

We have followed immunologic pa- 
rameters in our patients in an attempt 
tc understand the events that take 
piace during the recombinant human 
INF-y treatment. The clinical signifi- 
eanee of enhanced class II MHC ex- 
pressien by tumor cells is unknown 
and may, in fact, confer an advantage 
te the. tumor; The case of patient 5 
implies that HLA-DR expression is 
not sufficient to ensure a positive clin- 
ical outcome. The tumor in this case 
was induced to express HLA-DR at the 
same time that it progressed clinically. 
The assessment of alterations in tu- 
mor-infiltrating leukocytes and tumor 
expression of adhesion molecules in 
specimens from this trial is ongoing. 
Five patients treated with recombi- 


nant human INF-y demonstrated i in- 
‘creased 
 produetion 





IL-2-induced. human INF-5 
uring therapy. Human 
INF-y up regulates its own mRNA 
transcription in vitro,” which may ac- 
count for this observation. No effort 
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was made to quantitate the cireulating 
human INF-y-producing cells from 
these patients. Proliferation of such 
cells could also account for the ob- 
served effect. After INF therapy, there 
was an increase in peripheral killer 
cell activity. Increased peripheral nat- 
ural killer cell activity has previously 
been reported with recombinant hu- 
man INF-y treatment.’ The enhanced 
immune function demonstrated in 
these patients argues that the doses of 
recombinant human INF-y adminis- 
tered are capable of causing the clini- 
cal changes we observed. - 

The interaction of tumor cell and 
host immune system is extremely com- 
plex. Many factors not considered in 
the current study may play a role in 
the eventual clinical outcome. The 
evaluation of all these factors is not 
currently feasible. This study consid- 
ers only a few parameters, and so no 
firm conclusions regarding optimal 
immunologic monitoring or clinical re- 
sponse may be drawn. We believe that 
the results provide a beginning point 
for further work. Further trials of re- 
combinant human INF -y using similar 
time/dose regimens are needed to fur- 
ther explore the potential of this po- 
tent lymphokine in the treatment of 
SCC of the head and neck. 
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E" Clinicopathologic Study of Nine Cases 


eiomyosarcoma of the Sinonasal Tract 


Alexander Kuruvilla, MD; Bruce M. Wenig, MD; David M. Humphrey, MD; Dennis K. Heffner, MD 


® Theclinicopathologic features of nine 
|... cases of sinonasal tract leiomyosarcoma 
— (SNTL) referred to the Armed Forces Insti- 
| tute of Pathology, Washington, DC, during 
|. the period from 1970 through 1988 are 
described. This report represents the larg- 
est study to date on SNTL, and our results 
are compared with the 21 previously re- 
ported cases of SNTL. Of the nine cases 
described, patients ranged in age from 22 
to 86 years (mean, 55 years). The most 
frequent clinical presentation was nasal 
obstruction unilaterally. The neoplasms 
were limited solely to the nasal cavity in 
four cases (44%) and involved both the 
nasal cavity and paranasai sinuses in the 
remaining five cases. Light microscopic, 
immunocytochemical, and ultrastructural 
features served to characterize these tu- 
mors as malignant neoplasms of smooth- 
muscie origin. in contrast with previous 
. studies, immunocytochemistry was em- 
ployed to differentíate SNTL from other 
spindie cell malignancies of the region, 
using newly available monoclonal anti- 
. bodies to smooth-muscle antigens. Treat- 
ment was surgical. Radiotherapy or che- 
motherapy did not appear to affect the 
. progression of the disease. Furthermore, 
-no relationship was found between the 
` aggressiveness of SNTL and morphologic 
“parameters (eg, mitotic count and tumor 
size). Instead, prognosis was dependent 
con the distribution of disease at presenta- 
‘tion. Of all 30 patients with SNTL de- 
scribed to date, 10 had the neoplasm con- 
fined. solely to the nasal cavity. The 10 
eoplasms did not recur. We conclude that 
-SNTL may best be regarded as a locally 
-aggressive neoplasm. with- only jimited 
‘metastatic potential and that it could be 
‘curable: by complete. surgical excision. 
i (Arch. Otolaryngol - Head Neck Surg. 
1990; 116: 1278-1286) 
























inonasal tract leiomyosarcoma 

(SNTL) is a rare but distinct clin- 
ical entity with only 21 cases reported 
in the literature, to our knowledge." 
In 1958, Dobben’ was the first to de- 
scribe this entity. Since then, sporadic 
case reports have appeared. Fu and 
Perzin? collected the largest series to 
date, identifying six cases of leiomyo- 
sarcoma in 256 nonepithelial lesions of 
the nose, nasopharynx, and paranasal 
sinuses. Based on these previous re- 
ports, SNTL has been regarded as an 
aggressive malignant neoplasm with 
poor outcome. 

Despite prior descriptions of SNTL, 
full understanding of its biologic po- 
tential is laeking. Thus, we have at- 
tempted to characterize more clearly 
the behavior of SNTL by analyzing 
both clinical and pathologie parame- 
ters of the neoplasm. Our findings 
suggest that the usual predictive fea- 
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tures of leiomyosarcomas in other ar- 
eas of the body eannot be employed in 
regard to SNTL. Instead, prognosis 
appears to be best accounted for by the 
distribution of disease at presentation. 
Furthermore, the cases in this study 
featured less aggressive behavior than 
that previously recognized for SNTL. 
Therefore, analysis of these nine newly 
identified cases of SNTL points toward 
a revision of the standards used in 
evaluating SNTL and suggests a need 
for specification of treatment proto- 
cols based on the anatomic location of 
smooth-muscle malignancies in the 
sinonasal tract. 


MATERIALS AND METHODS 


The Armed Forces Institute of Pathology 
(AFIP) Otolaryngic Tumor Registry (OTR), 
Washington, DC, listed 602 cases of soft- 
tissue tumors involving the sinonasal tract 
for the period from 1970 through 1988. Of 
these, 10 cases were classified as primary 
SNTL. Following the special investigations 
described below, two cases were reclassified 
as malignant schwannoma and spindle cel! 
carcinoma, respectively, and were excluded 
from this study. Also, an additional case 
with an initial diagnosis of fibrosarcoma 
was included in our study following immu- 
nohistochemical studies that demonstrated 
smooth-muscle differentiation. Thus, we 
identified nine cases (1.5%) of SNTL that 
were referred to the AFIP during this 
period. Follow-up information was ob- 
tained on the nine patients. 

Hematoxylin - eosin - stained sections 
were available for review in all nine eases. 
Paraffin blocks and/or unstained slides | 
were available for special investigations in 
eight cases. Histochemical studies ineluded 
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Symptoms 
. Recurring epistaxis 


Nasa! obstruction and 
"severe epistaxis 


Epistaxis 





Clinical Findings 
Pedunculated 2-cm polyp: 
left anterior nasal septum 


5.5-cm polyp on right lateral 
nasal wall 


3,5-cm pedunculated mass 
on right inferior turbinate 
posteriorly; no bone ero- 


Table 1.— Clinical Features of Nine Cases of Sinonasal Tract Leiomyosarcoma | 





l Outcome * 
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Nasa obstruction 


Nasai obstruction 































Nasa obstruction; 
exophthalmos; facial 
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Nasa obstruction 


Nasa obstruction 


Severe epistaxis 


periodic acid-Schiff with and without dia- 
stase wigestion, Masson's trichrome, and 
reticulin. 

All microscopic slides were reviewed in- 
depencently hy. at least two observers 
(B.M.V. and D;K.H.) and, quite often, by a 
third member from the Department of 
Soft- Tissue Pathology at the AFIP. The di- 
agnosis of leiomyosarcoma was uniformly 
agreed on in all nine cases. Mitotic count 
was expressed as the number of mitotic 
figures: per 10 high-pewer fields (HPFs) 
(x400) This determination was made by 
counting five sets of 10 HPFs and then ap- 
^c plying the highest number of mitoses in any 

- set of (0 HPFs. 

_Immunocytochemiea’ investigations on 
orn lehyde-fixed, paraffin-embedded tis- 
n seven cases emplored the avidin- 
iotin complex. (ABC) technique (Vector 
$ tories, Burlingame, Calif), as de- 
scribe by Hsu et al^ for monoclonal anti- 
a es: antibodies included mouse antisera 
© te keratin (1:400) (Dako Patts Co Inc, Santa 

> Barba , Calif), - S108 protein (1:2000) 

| (Chen ten International, ‘Temecula, Calif), 
.. musei specific. actin (1.12060) (Enzo Diag- 

 nosties Ine, New York, NY), smooth-mus- 
. cle-speci fic actin (1:8000) (Sigma Chemical 
| Co, St Louis, Mo), and desmin (1:20) (Boeh- 

r Mannheim Biochemieal, Mannheim, 
Feder | Répulie of Germany). 
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Large 7-cm polyp on right in- 
ferior turbinate 

Left nasal and maxillary pol- 
yps; nasal septum devi- 
ated to the left 


Tumor of right nasomaxillary 
region 


Polypoid mass in right nasal 
cavity and ethmoid sinus 


2-cm polyp in roof of left na- 
sal cavity and ethmoid si- 
nus with apparent sphe- 
noid sinus involvement 

Pedunculated mass in pos- 
terosuperior region of right 
lateral nasal wall and eth- 


Treatment Ar 

Local excision followed by ANOD, 15 mo 

radical excision cre oe X» 
Biopsy followed by excision AWCD,9y- 

of lateral nasal wall and NE oe 

partial maxillectomy MM MET T 
Excised at base AWOD,9y .  /. 
Biopsy followed by medial ANOD, 20 mo. 

maxillectomy oe oe 
Septoplasty and nasal poly- DWD, ay s 


pectomy; repeated radical. 
surgery, radiation, and 
chemotherapyt 


Partial excision of tumor Residual disease, 


| 4 mo 
Excision of mass A'NNCD, 9 mo 
Biopsy of nasal polyp; left A'WCD, 19 mo 
medial maxillectomy and 
exenteration of ethmoid 
air cells 
Debulking and removal of A'"NCD, 19. mo 


ethmoid air cells followed 
by craniofacial resection 


moid sinus 


“AWOD indicates alive without disease; DWD, dead with disease. 
tin this extremely complicated case, treatment is described in more detail in the “Treatment Course and Follow-up'' subsection. 


Electron mieroscopic examinations were 
used to characterize eight of nine cases. Of 
these, four cases were studied in the hospi- 
tals where the cases were first evaluated, 
and electron micrographs were available 
for review. In the other four cases, formal- 
dehyde-fixed paraffin-embedded tissue was 
reprocessed for ultrastructural analysis. 
First, bloeks were deparaffinized in xylene, 
hydrated using graded alcohol, and post- 
fixed in osmium tetroxide. They were then 
dehydrated in graded alcohol, cleared in 
propylene oxide, and embedded in ethyl- 
poxy. Finally, ultrathin sections were 
stained with uranyl acetate-lead citrate 
and examined by transmission electron mi- 
croscopy (Zeiss 109, Oberkochen, Federal 
Republic of Germany). 


RESULTS 
Clinical Features 


Features of nine cases of SNTL from 
the AFIP-OTR during the period from 
1970 through 1988 are summarized in 
Table 1. At initial presentation, pa- 
tients ranged in age from 22 to 86 
years, with mean and median ages of 
55 and 60 years, respectively. One third 
of the patients were in the seventh de- 
cade of life. There were six women and 
three men. Five were white, two black, 
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one Hispanic, and one-Asian Indian. 
Presenting signs and symptoms in 
order of decreasing frequency included 
nasal obstruction unilaterally, epi- 
staxis, facial pain, and exophthalmos 
with associated strabismus (Table 1). 
Symptoms were related to the right 
side of the face in six ceses and to the 
left side in the other three eases. Initial 
examination of all patients revealed 
intranasal polypoid lesions. After ra- 
diographic studies and surgery, SNTL 
was identified solely within the nasal 
cavity in patients 1 throagh 4, while in 
patients 5 through 9 the malignancy 
was present in the nasal cavity, as well 
as in adjacent paranasal sinuses. 
Preoperative sinus reentgenograms, 
computed tomographs, and/or mag- 
netic resonance imaging studies were 
available in all cases except case 6. The 
most common finding in conventional 
roentgenograms was opacification of 
the sinuses that suggested sinusitis. 
With the advent of the computed. to- 
mographic scan and magnetic reso- 
nance imaging, the extent of involve- 
ment by these sarcomas Was. better | 
delineated (Fig 1). i 
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Fig 1.— Coronal (top) and axial (bottom) views 
of magnetic resonance images in case 4. Pre- 
operative study documents the extent of a 
right-sided leiomyosarcoma filling the right na- 
sal cavity and displacing the medial wall of the 
maxilla. 


Pathologic Findings 


The gross specimens ranged in size 
from 0.3 to 7.0 cm in the greatest 
dimension. The tumors were described 
as polypoid or pedunculated, with a 
rubbery-to-firm consistency and a 
gray-tan or pink-red whorled appear- 
ance on the cut surface (Color Fig 1). 
Often, the specimens included bone or 
cartilage, or both. Three specimens 
(cases 4, 5, and 9) were described as 
exhibiting surface ulceration, hemor- 
rhage, and necrosis. 

Histopathologic examination dem- 
onstrated that all nine tumors had 
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overlying respiratory epithelium, of- 
ten with areas of squamous metapla- 
sia. The neoplasms were characterized 
by an unencapsulated, infiltrative pro- 
liferation of spindle cells arranged in 
interlacing fascicles that often inter- 
sected at right angles (Fig 2). An inti- 
mate association of neoplastic cells 
with thin-walled blood vessels was 
identified in eight of nine tumors (Fig 
2). Cellularity ranged from moderate 
to marked. The cells had various 
amounts of eosinophilic cytoplasm. 
Their nuclei were usually centrally lo- 
cated with blunt ends (“cigar shaped") 
(Fig 2). Nucleoli were generally incon- 
spicuous but occasionally prominent. 
Giant cells were not seen. Pleomor- 
phism was identified in all cases and 
varied from mild to severe (Fig 3). 
Similarly, some hyperchromasia was 
evident in all cases. Mitotic activity 
was identified in all cases, ranging 
from one to 13 mitotic figures per 10 
HPFs. Infrequently, nuclear palisad- 
ing was apparent. In addition to the 
usual spindle cell proliferation, case 5 
was remarkable for its epithelioid ap- 
pearance (Fig 3). Also, small myxoid 
areas were present in cases 4, 6, and 9. 
Histochemical findings included in- 
tracytoplasmic glycogen granules in 
all six cases where slides or blocks 
were available for staining (Table 2). 
Also, Masson's trichrome stains dem- 
onstrated intracytoplasmic, red, lon- 
gitudinally oriented parallel fibrils 
consistent with myofibrils in all seven 
cases that underwent testing (Table 2). 
Finally, reticulin was found only fo- 
cally in an occasional case. 
Immunocytochemical testing was 
performed in seven cases in which suf- 
ficient tissue or blocks were available. 
Findings for smooth-muscle-specific 
actin and muscle-specific actin were 
extensively positive in six cases (Table 
2 and Color Fig 2). Desmin reactivity 
was identified focally in only case 3, 
and reactivity for S100 protein was fo- 
cally positive in cases 4 and 9. All find- 
ings were negative for keratin. 
Electron microscopic examination 
revealed spindle-shaped cells with var- 
ious amounts of cytoplasm and elon- 
gated, blunt-ended nuclei (Fig 4). 
Many of the nuclei were infolded or 
deeply clefted. Inconspicuous nucleoli 
were present, and chromatin clumping 
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was identified along the nuclear mem- 
brane. The cytoplasm contained rough 
endoplasmic reticulum with polyribo- 
somes and occasional mitochondria. 
In addition, moderate-to-abundant 
amounts of thin subplasma membrane 
myofibrils were identified; the myo- 
fibrils were longitudinally oriented 
and had dense bodies (Fig 4). Basal 
lamina was seen in all cases as either 
completely or partly investing the cell 
membrane. Pinocytotic vesicles and 
intercellular connections were only 
rarely identified. Scant-to-moderate 
amounts of collagen and some amor- 
phous matrix were present in the in- 
terstitium. Finally, no Z-bands were 
observed. 

In summary, the diagnosis of leio- 
myosarcoma was established in all 
nine cases by the light microscopic, 
histochemical, immunohistochemical, 
and ultrastructural demonstration of 
the features of smooth muscle in neo- 
plastic cells. Criteria for malignaney 
were the presence of infiltrative 
growth, together with moderate-to- 
high cellularity, mild-to-marked pleo- 
morphism, and at least one mitotic 
figure per 10 HPFs in some part of the 
tumor. 


Treatment Course and Follow-up 


All nine patients had surgery as the 
primary mode of treatment. In six 
cases, a biopsy or local excision pre- 
ceded wide or radical excision. Individ- 
ual courses of treatment and follow-up 
are summarized in Table 1. 

The treatment offered for patient 5 
is described in more detail because of 
his complicated course that exempli- 
fies the possibility of multiple local re- 
currences of SNTL. Initially, the pa- 
tient had undergone a septoplasty and 
intranasal polypectomy for a deviated 
nasal septum and a left nasal polyp 
arising from the left maxillary an- 
trum. Two months later, after the 
polyp was diagnosed as a leiomyosar- 
coma, he underwent a Caldwell-Luc 
operation on the left maxillary sinus, 
and partial ethmoidectomy. The tumor 
involved the medial and superior walls 
of the maxillary sinus and, also, the 
anterior ethmoidal cells. He received 
full-course radiation therapy postop- 
eratively and remained disease free for 
58 months. However, the tumor re- 


Leiomyosarcoma — Kuruvilla et al 














ks 


- 


Interlacing bundles of spindle cells intersect each other at right angles 
(X75). Bottom, Cytologic features of sinonasal tract leiomyosarcoma 
include centrally located blunt-ended nuclei and variable amounts of cy- 
toplasm. Malignant cells are in close apposition and appear to be con- 
tiguous with the endothelium of blood vessels (X300). 


curred locally and involved the eth- 
moid cells and the left maxillary sinus. 
Then, the patient underwent left total 
maxillectomy and ethmoidectomy. 
Nonetheless, the sareoma recurred af- 
ter 2 months in the ethmoidal region 
and involved the septum and the left 
pterygomaxillary fossa. Next, a left 
lateral rhinotomy, partial mandibu- 
lectomy, and a septal resection were 
performed and supplemented by adju- 
vant chemotherapy with doxorubicin 
hydrochloride (Adriamycin), cyclo- 
phosphamide (Cytexan), and vin- 
cristine sulfate (Oncovin). Subse- 
quently, multiple local recurrences oc- 
curred, and surgical eurettements 
were used to debulk the tumor. A year 
after the mandibuleetomy and septal 
resection, a radium implant was 
placed in the left maxillary cavity. The 
patient died of persistent disease 6 


positive. 


treatment. 
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Table 2.—Histochemical and Immunocytochemical Staining of Sinonasal Tract 


Stain 


Periodic acid- Schiff 


Periodic acid- Schiff with diastase * 0/6 (0) 
Masson's trichromet 7/7 (100) 


Smooth-muscle-specific actin 


* Periodic acid-Schiff-positive material that is removed by diastase digestion is interpreted as glycogen. 
tMasson's trichrome stains that demonstrate myofibrils in the cytoplasm of sarcoma cells are reported as 


years after the initial diagnosis and 


In summary, of nine patients de- 
scribed, patient 5 died of disease 6 
years following initial surgery; patient 
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Fig 3.— Sinonasal tract leiomyosarcoma with varied cellular pleomor- 
phism. In contrast with the mild pleomorphism illustrated in Fig 2 other 
tumors showed severe pleomorphism (top) (X150) and epithelioid 
transformation (leiomyoblastoma) of the recurrent sarcoma in case 5 
(bottom) (X300). 














Leiomyosarcoma 





No. Positive /No. of 
Blocks or Slides (%) 


Histochemical 
6/6 (100) 


Immunocytochemical 
6/7 (86) 


6 had residual disease but became un- 
available for follow-up only 3 months 
after surgery; and the other seven pa- 
tients remained alive and well, without 
evidence of disease, at various inter- 
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cavity with the cut surface revealing a whorled 
appearance characteristic of smooth-muscle 
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Fig 4.— Ultrastructure of sinonasal tract leiomyosarcoma. Sarcoma cells have large clefted nuclei 
and longitudinal myofibrils (MF) in the cytoplasm. Note investment of the cells by basal lamina 
(X24 000). Inset shows myofibrillar condensations or dense bodies (DB) (X75 000). 








vals of follow-up, ranging from 9 
months to 9 years. Radiation therapy 
was instituted for the one patient 
who eventually succumbed to the ma- 
lignancy; he also received chemother- 
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apy as a palliative measure. This pa- 
tient was asymptomatic, without evi- 
dence of disease, for almost 5 years 
prior to the recurrence of the leiomyo- 
sarcoma. 
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Literature Review 


Twenty-one cases of SNTL have 
been reported previously. Patients’ 
ages ranged from 18 to 87 years, with 
mean and median ages of 53 and 55 
years, respectively. The racial or eth- 
nic background was as follows: white, 
13; persons of Mongoloid descent, four; 
persons of East Indian descent, two; 
and black, one. The racial background 
of one patient was unknown. Twelve 
patients were male and nine female. In 
order of decreasing frequency, pre- 
senting symptoms included nasal ob- 
struction, epistaxis, facial pain, swell- 
ing of the cheek, rhinorrhea, and an 
enlarging nasal mass. Symptoms and 
findings were related to the left side of 
the face in 15 cases and to the right side 
in five cases. Symptoms and findings 
were bilateral in one case. Based on 
physical examination, radiologic in- 
vestigation, or observations at sur- 
gery, initial findings revealed that the 
tumor was confined within the nasal 
cavity without involvement of the 
paranasal sinuses in six of these cases. 
Of the other 15 patients, 13 had lesions 
involving the nose as well as various 
paranasal sinuses. Two patients had 
lesions confined to the maxillary sinus 
without extending into the nasal 
cavity.’ All patients, except one, un- 
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derwent surgery as the initial and pri- 
mary mode of treatment. Only the pa- 


tient described by Ogibz? received ra- 





: - diation therapy tothenasalarea asthe 
zco initial and primary mode of treatment. 


E ue patient aie tot y underwent 


metastasis of the SobmandibulsE | re- 
gion. Seven patients received radiation 
therapy in eonjunetion with surgery. 
Four. patients underwent radiation 
therapy for recurrence. In addition, 
some received adjuvant chemother- 
apy. Of 11 patients who received radi- 
atien therapy, nine died; two survived 
without disease at follow-up intervals 
of 6 months and 1 year. 

- Follow-uprevealed that six patients 
whe had leiomyosarcoma confined to 
the nasal cavity were all alive and free 
of disease at intervals o? 1 to 3 years. 
In contrast, 12 (80% ) of the remaining 
15 patients with the neoplasm involv- 
ing the paranasal sinuses had recur- 
rence or persistence of disease. Also, 
eight of these 12 patients died of sar- 
coma. Thus, according to the 21 previ- 
ously reported cases, SNTL appeared 
to behave in à very aggressive manner, 
and it was directly responsible for 
death in nearly 40% of eases. Indeed, 
only two patients died of other 
causes.*'^ However, noneof these stud- 
ies identified the distribution of the 
neoplasm asan indieator for the prog- 
nosis of the disease. 

Among the previously reported 
cases of SNTE, the diagnosis of leio- 
myosarcoma' was based on light micro- 
scopie and histochemical (Masson's 
trichrome) ündings, except for five 
cases where electron microscopic con- 
firmation of the diagnosis was also 
made. ^" Immunoeytochemistry was 
notemployed in the diagnosis of any of 


x s the Previously reported cases. 


“COMMENT 


P T T are malignant 
smooth-muscle neoplasms that ac- 
count for. approximately 7% of all 

soft-tissue sarcomas." These neo- 
plasms are rarely encountered in the 
head and neck region. For example, 
four leiomyosarcomas were identified 
in a study of 646 soft-tissue tumors of 
the head and neck region. Until 1985, 
only 94 cases: of head and neck leiomy- 
osarcomas had poen reported in the 








literature.” Leiomyosarcomas involv- 
ing the nasal cavity and the paranasal 
sinuses are even rarer, and, to date, 
only 21 cases (to our knowledge) have 
been reported in the literature." An 
additional case identified by Katen- 
kamp? has been excluded from our re- 
view because of lack of details. Fu and 
Perzin® found that leiomyosarcomas 
accounted for 2.3% of nonepithelial 
tumors of the nasal cavity, paranasal 
sinuses, and nasopharynx.’ In the 
AFIP-OTR, leiomyosarcomas repre- 
sented nine (1.5% ) of 602 cases of soft- 
tissue tumors involving the sinonasal 
tract excluding the nasopharynx. 

Leiomyosarcomas in the sinonasal 
tract most likely arise from the mus- 
culature in the tunica media of blood 
vessels, since blood vessels represent 
the only structures containing smooth 
muscle in this area.’ In support of this 
concept, we observed an intimate as- 
sociation between neoplastic cells and 
the endothelial cells of blood vessels in 
some areas of eight of our nine SNTLs 
(Fig 2). Furthermore, the normal nasal 
cavity contains a dense vascular 
supply,? which could explain the high 
incidence of nasal involvement by 
these tumors as opposed to purely 
paranasal sinus lesions. Alternate the- 
ories of origin are (1) derivation from 
aberrant undifferentiated mesen- 
chyme, (2) possible metastatic spread, 
and (3) combinations of the above 
theories. 

As with previously reported cases, 
we did not identify any predisposing 
causal factors associated with SNTL. 
Reports have been published speculat- 
ing on radiation and chemotherapy as 
possible causal factors.*!? However, 
the nine patients in this study did not 
undergo radiation to the sinonasal 
area previously or receive chemother- 
apy to suggest these therapies as pre- 
disposing factors. Also, patient 5, the 
only patient who received radiation 
therapy postoperatively, had a recur- 
rence-free interval of almost 5 years. 
Interestingly, when the tumor did 
recur, it had predominantly an epithe- 
lioid appearance with only focal spin- 
dle cell areas (Fig 3). Epithelioid leio- 
myosarcomas (malignant leiomyo- 
blastomas) involving the head and 
neck have been reported very rarely”; 
to the best of our knowledge, this is the 
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first case report of this PM in the 
sinonasal tract. Whether this epithe- 
lioid differentiation was a consequence 
of the postoperative radiation therapy 
5 years earlier is purely speculative. | 
The nine cases identified in the AFIP- | 
OTR had features similar to those de- 
scribed in the literature with regard to 
age, initial complaints on presenta- 
tion, and race. Thus, a : 





ease of middle-aged whites. There was 
a 2:1 female-to-male preponderance i in 
our study; in general, it is felt that lei- 
omyosarcomas of ai! sites. afflict 
women more commoniy than they do 
men.'” However, whether there is any 
biological significance to this observa- 
tion is unclear. Indeed, in the sinonasal 
tract merit for this observation is ab- 
sent, since an equal gex distribution 
(15 male and 15 female patients) is . ^. 
present when all 30 cases of SNTLare |.  — 
combined. 

The initial presentation of SNTL 
usually revealed symptoms predomi- 
nantly related to nasal obstruction or 
epistaxis. In addition, patient 6 had 
exophthalmos unilaterally at the time 
of first presentation; this is a present- 
ing feature that had net been reported 
previously. Also, leiomyosarcoma aris- 
ing from the nasal septum, as in case 1, 
has not been reported previously. Fi- 
nally, more right-sided than left-sided 
SNTLs were identified among the 
AFIP-OTR cases, in contrast with the 
3:1 proportion of left-sided SNTL 
found in the literature previously. 

Surgery was the primary mode of 
treatment for ali patiemts with SNTL 
identified in the AFIP-OTR, although 
patient 5 received radiotherapy and 
chemotherapy at later stages. In con- 
trast, more than 50% of previously de- 
scribed patients received radiation 
therapy.’ However, the majority of 
these patients died of sarcoma. Such 
previous experience suggests that ra- 
diation therapy is not an effective 
treatment for SNTL. Ir. general, leio- 
myosarcomas of other sites have been _ 
shown to be minimally . radio- 
sensitive.” Also, chemotherapy for. 
SNTL has been employed mostly for — 
palliation, although reports indicate. 
that abdominal leiomyosarcomas have P 
responded to therapy with cisplatin: m 
and methotrexate. Nonetheless, to _ 
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our knowledge these two agents have 
not, so far, been used to treat SNTL. 


Differential Diagnosis 


In all SNTL identified in the AFIP- 
OTR, the light microscopic appear- 
- ances of the neoplasms were those of 
< conventional leiomyosarcomas. De- 
-spite the importance of the light mi- 
..eroscopie findings, the diagnosis of lei- 
. omyosarcoma often could not be un- 
- equivocally rendered on the basis of 
light microscopic findings alone. Also, 
even though Masson's trichrome and 
. periodie acid-Schiff stains were help- 
ful, we found that definitive features of 
smooth muscle were identified by im- 
munocytochemical and  ultrastruc- 
tural analysis. Thus, histochemical, 
immunocytochemical, and ultrastruc- 
tural studies were needed to confirm 
the diagnosis of leiomyosarcoma and 
to distinguish it from other spindle cell 
proliferations. 

In SNTL, immunocytochemical re- 
àetivity consistently identified both 
smooth-muscle-specifie actin and 
muscle-specific actin. Antidesmin 
proved less helpful, with focal staining 
of the neoplastic cells in only one case. 
As others point out," such failure to 
demonstrate desmin may be due to the 
fixative used, with lower success rates 
identified in formaldehyde-fixed, par- 
affin-embedded material. However, 
differences in desmin immunoreactiv- 
ity also may be explained by the source 
of the neoplastic smooth muscle since, 
aceording to Gabbiani et al,” vascular 
smooth muscle has little, if any, 
desmin. Indeed, such an interpretation 
further supports the view that the 

o. vascular smooth-muscle component is 
the progenitor for SNTL. As expected, 
antibodies to cytokeratin were uni- 
<. formly negative in all nine cases, but, 
. in cases 4 and 9, focal immunoreactiv- 
- "ity to $100 antigens was seen. None- 
. theless, such reactivity to S100 anti- 
. gens does not exclude these cases as 
> leiomyosarcoma, since S100 protein 
-reactivity has been reported in other 
leiomyosarcomas.? Finally, electron 
 mieroscopie analysis effectively con- 
-tributed to the diagnosis of leiomyo- 
sarcoma in the eight cases from the 
 AFIP-OTR by documenting the ultra- 
^ structural features of smooth muscle 
.. in the neoplastic cells. 















Persistence / 
Site No. Recurrence (%) 
Nasal cavity alone 10 0 (0) 
Nasal cavity and/or 
paranasal sinuses 20 14 (70) 





Table 3. — Summary of Follow-up on All 30 Cases of Sinonasal Tract 
Leiomyosarcoma * 


AWOD DWOD Disease Status 
(%) (%) Unknown 
10 (160) o O 
3 (15) 2 (10) 1 









* AWOD indicates alive without evidence of residual or recurrent disease; DWOD, dead without evidence of 


' residual or recurrent disease. 


The differential diagnosis of SNTL 
includes both benign and malignant 
neoplasms of the region composed of 
spindle cells. Leiomyomas of the nasal 
cavity and paranasal sinuses are rare 
tumors.*?^ In contrast with their ma- 
lignant counterparts, leiomyomas are 
well circumscribed, not infiltrative, 
and characteristically are composed of 
uniform cells without pleomorphism 
or mitoses.” Simple surgical excision 
is the treatment of choice for these be- 
nign tumors and recurrence is un- 
likely. 

Malignant spindle cell tumors are 
the most difficult to separate from 
SNTL. Important considerations include 
fibrosarcoma, malignant schwannoma, 
and spindle cell carcinoma. Although 
the microscopic appearance of such 
malignancies may be similar to SNTL, 
schwannomas and carcinomas are less 
likely to reveal close apposition of lon- 
gitudinally and transversely oriented 
fascicles. In addition, the cells of fi- 
brosarcomas tend to be tapered, and 
those of malignant schwannomas have 
wavy or buckled cytoplasmic profiles. 
Furthermore, fibrosarcoma, malig- 
nant schwannoma, and spindle cell 
carcinoma do not contain glycogen or 
reveal longitudinal cytoplasmic stria- 
tions. Despite these differences, cor- 
rect classification of such spindle cell 
neoplasms ultimately may require im- 
munocytochemical analysis, especially 
when a tumor is poorly differentiated. 
For example, two cases from the 
AFIP-OTR originally were included in 
this study, having met all of the light 
microscopic parameters identified for 
SNTL. However, immunocytochemis- 
try demonstrated prominent reactiv- 
ity for S100 antigen in one case and for 
cytokeratin in the other, and no reac- 
tivity was found for muscle-specific 
or smooth-muscle-specific antigens. 
Thus, these two cases were subse- 
quently reclassified as malignant 
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schwannoma and spindle cell carei- 
noma, respectively. 

Although leiomyosarcomas occa- 
sionally may reveal focal staining for 
5100 antigen, none of the cases of 
SNTL were cytokeratin positive. Sim- 
ilarly, case 7 in this study originally 
was diagnosed as fibrosarcoma but was 
subsequently reclassified as leiomyo- 
sarcoma because of smooth-muscle- 
specific actin and muscle-specific actin 
immunoreactivity. Therefore, immu- 
nocytochemical analysis is particu- 
larly useful for a convincing demon- 
stration of smooth-muscle differenti- 
ation in spindle cell malignancies, 
although standard light microscopic 
and histochemical techniques often 
provide evidence for the correct classi- 
fication. 


Biological Potential and Prognosis 


It has been recognized that smooth- 
muscle neoplasms can behave unpre- 
dictably and that correct separation of 
benign from malignant tumors is 
difficult.” Even though it is widely ac- 
cepted that the amount of mitotic ac- 
tivity is the most accurate criterion 
thus far identified for predicting me- 
tastasis of leiomyosarcomas arising in 
some anatomic areas,” our obser- 
vations suggest that the mitotic activ- 
ity should not be employed as the 
exclusive criterion for malignancy in 
the case of SNTL. In several of our 
cases from the AFIP-OTR, the mitotic 
rate varied in separate areas of the 
same tumor. In assessing the mitotic 
rate, we evaluated numerous fields and 
concentrated on those areas of maxi- 
mum cellularity suggested by other 
authors.^^? Our cases showed mitotic 
activities that ranged from one mitotic 
figure per 10 HPFs to 13 mitotic figures 
per 10 HPFs as in case 1. Nevertheless, 
the tumor in patient 1 was well cir- 
cumscribed and pedunculated, arising 
from the anterior nasal septum, and, 
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until this patient became unavailable 
for fobow-up 15 months later, evidence 
was lacking for local recurrence or 
distant metastasis. Thus, in patient 1 
the sarcoma exhibited indolent behav- 
ior in sharp contrast with the aggres- 
siveness suggested by the mitotic rate. 
This eutcome raises the possibility 
that tne behavior of SNTL could be 
similar to that of its counterpart in the 
skin, where mitotic activity has been 
showr not to be a predictor of local 
recurrence." Therefore, in assessing 













the aggressive potential of SNTL, we 
recomet end consideratiom of all erite- 
ria f mancy, including cellular- 


‘ity, plomorph am, hyperchromatism, 


E 


. necrosis, infiltrative growth, and vas- 


eular invasion, in addition to the mi- 
totic rate. 

Wile et al? in their description 
of soft-tissue leiomyosarcomas sug- 
gestec that tumor size was one of the 
most anportant indicators for the de- 
termiaation of biologic behavior. 
However, in our study tumor size was 
not feand to be a useful indicator in 
assessing the biological potential of 
SNTL. Patients 2 and 3, with the long- 
est disease-free follow-up periods, had 
lesions that were considerably larger 
than the 2.5-em size believed by Stout 
and Fill” to be prognostically signifi- 
cant. At least three exp.anations are 
possible for the lack of any relation- 
ship between tumor size and outcome. 
First, small lesions of the paranasal 
sinuses, particularly of the ethmoid 
sinuses, could conceivably behave 
more aggressively than their larger 
counterparts in the nasal cavity be- 
cause of their closer anatomic prox- 
imity-to vital struetures. Second, it is 
conce:vable, due to the likely origin of 
these tumors from the vascular wall, 
that the locally aggressive behavior 
observed in some SNTLs could be re- 
lated to the extension of the neoplastic 
proliferation along the vessel of origin 
rather than merely to the size of the 
neoplasm. Indeed, this concept of neo- 
plaste extension along vessels is sup- 
ported by similar findings in tumors of 
the uzerine corpus.^*^* Finally, Barnes" 
observed that tumor size was not a 
heipfal feature i in determining the re- 
currence rate in leiomyosarcomas of 
the scin and subcutanecus tissue. 

in addition to the histopathologic 

















features of SNTL, it is possible that 
key information for determining :he 
biologic behavior of SNTL is repre- 
sented by the anatomic distribution of 
the sarcoma at initial presentation. 
This concept is supported by the cut- 
comes of the ninecases in this study, as 
well as by 21 cases reported previously 
(Table 3). Thus, considering all 30 
cases of SNTL reported to date, 10 in- 
volved only the nasal cavity. All 10 pa- 
tients were alive when last seen, and 
none of them had any recurrence of 
sarcoma. In sharp contrast, 70% of the 
20 sarcomas with paranasal sinus in- 
volvement exhibited aggressive behav- 
ior (recurrence, persistence, or death). 
Concerning the AFIP-OTR cases, sar- 
coma recurred or persisted only in pa- 
tients 5 and 6, and both patients had 
involvement of the paranasal sinuses 
in addition to the nasal cavity when 
first seen. Thus, it appears that the ex- 
tension of sarcoma beyond the nasal 
cavity into the paranasal sinuses por- 
tends a grave prognosis, while those 
lesions entirely confined to the nasal 
cavity behave in an indolent manner. 

Two factors may explain the appar- 
ently key roles of site and extent in de- 
termining the course of SNTL. First, it 
is possible that patients with purely 
intranasal tumors present at an ear- 
lier stage of the disease because of na- 
sal obstruction; as such, they may be 
more amenable to surgical salvage. 
The second, intriguing, possibility may 
be related to the depth of the primary 
neoplasm. By analogy, in leiomyosar- 
comas of the skin, the depth of the tu- 
mor is the major factor in prognosis, 
and both recurrence and metastasis 
are more common in subcutaneous le- 
sions than they are in their cutane- 
ous counterparts. = Unfortunately, 
available information does not permit 
assessment of the prognostic signifi- 
cance of tumor depth in SNTL, as lim- 
ited information 1s available on the 
few known cases. Therefore, it is rec- 
ommended that the depth of the pri- 
mary sarcoma in the nasal mucosa be 
addressed in future studies of SNTL. 

In summary, the biologic nature of 
SNTL appears to be similar to leiomy- 
osarcomas of skin and subcutaneous 
tissue; when identified, early SNTL is 
best characterized as a locally aggres- 
sive lesion rather than as one with 
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high metastatie potential. Among the 
nine cases in this study, no metastasis 
occurred; among 21 cases previously 
reported, only five featured metastasis | 
(«2556 ).7* Typically, metastasis of ` 
leiomyosarcoma is hematogenous,^" - 
although spread to regional lymph 
nodes has occurred late.^*" Among 
the five cases of SNTL with metastasis, 
pulmonary metastasis was present in 
two cases, one of whieh also had in- 
volvement of the mandible. In two | 
cases the metastasis was presentin the - 
cervical region and in the fifth case the 
chest wall was involvec.^* Of these 
five cases, only two were well charac- 
terized as leiomyosarcomas from elec- 
tron microscopic findings, and those 
sarcomas arose within the maxillary 
sinuses and presented at an advanced 
stage.’ It is conceivable that two types 
of leiomyosarcomas that behave dif- 
ferently in terms of their aggressive 
potential eventually might be distin- 
guished; however, this coes not reflect 
our experience. Alternatively, that 
some of the more aggressive spindle 
cell malignancies described in the lit- 
erature as leiomyosarcoma in fact rep- 
resent another pathologic entity offers 
a distinct possibility. In this regard, 
none of the previously reported cases 
of SNTL had immurocytochemical 
confirmation of the diagnosis. Indeed, 
in one case from the AFIP-OTR, a ma- 
lignancy was initially diagnosed as 
leiomyosarcoma and then reclassified 
as spindle cell carcinoma based on im- 
munocytochemical investigations. The 
patient died of invasive carcinoma 
within 6 months of the biopsy. Had 
this case been included as one of SNTL, 
it would have stood ovt based on its 
aggressive behavior as eompared with 
the other cases. Thus, our results 
prompt us to consider SNTL as being 
less sinister than previously recog- 
nized. We recommenc an adequate 
surgical excision of the primary tumor 
as the treatment of cheice. 

In conclusion, a study of nine cases 
of leiomyosarcoma of the nose and 
paranasal sinuses has been presented. 
This entity is rare, and the histogene- 
sis and biologic behavier of these sar- 
comas were not well understood from 
the few cases reported previously. For 
this reason, the previous reports were 
reviewed together with our cases, and 
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conclusions are proposed that, we be- 
lieve, add to a better understanding of 
this entity. Diagnostic criteria are out- 
lined, and a differential diagnosis of 
various neoplasms with similar histo- 
logic appearance is offered. We believe 
that leiomyosarcomas of the sinonasal 
tract are locally aggressive neoplasms 
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and that they metastasize only rarely. 
Furthermore, a definitive diagnosis of 
SNTL should be made only following 
review of light microscopic and his- 
tochemical preparations together with 
immunocytochemical and/or ultra- 
structural studies. Finally, the prog- 
nosis seems to be greatly enhanced if 
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the tumor is confined to the nasal cav- 
ity. These lesions are potentially cur- 
able by complete assured surgical ex- 
cision. 
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Epstein-Barr Virus- Related Antibody 


Changes in Titers After Therapy for Nasopharyngeal Carcinoma 


H. Bryan Neel III, MD, PhD, William F. Taylor, PhD 


e Using long-term follow-up data from a 
prospective, collaborative study of 182 
North American patients, we evaluated the 
significance of various serologic tests for 
antibody to Epstein-Barr virus in predict- 
ing cuicome after treatment in patients 
with nasopharyngeal carcinoma. We re- 
studied these patients by examining re- 
peated measurements of each titer at var- 
ious times after diagnosis end treatment. 
We jobked for associations between 
trencs 0f titers, measured as the slope of 
log(titer) against time, and titer level, mea- 
sured as the mean of log(titer), with the 
Outcor:e: alive and no evidence of dis- 
ease: alive with recurrence; or dead of na- 
sophatyngeal carcinoma. We found that 
posttreatment sequential measurements 
do not predict outcome. 

(Arch. Otolaryngol Head Neck Surg. 
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these investigations in the initial eval- 
uation, diagnosis, and assessment of 
prognosis of North American patients 
in a national collaborative study.***’ 

The viral capsid antigen (VCA) and 
early antigen (EA) antibody assays 
complement the process of diagnosis 
and were found especially useful for 
directing attention to the nasopharynx 
in patients with occult or small 
tumors. ^! Refinement of these tests 
may lead to their use in mass screen- 
ing programs in areas of the world 
with a high incidence of NPC. 

In this study, we assessed the sig- 
nificance of the various serologic tests 
based on anti-EBV antibodies by anal- 
ysis of titers obtained sequentially af- 
ter diagnosis and therapy and their 
relationship, if any, to outcome after 
treatment. In some patients, the titers 
may increase and herald recurrence 
before there is any clinical evidence; in 
others, the titers may decrease and 
seem to be associated with a favorable 
outcome. Do such events occur regu- 
larly, or do they disappear on the 
average when all cases are considered? 
Titers were studied by relating re- 
peated measurements of each titer as 
time passed after diagnosis and treat- 
ment to outcome. 


PATIENTS AND METHODS 


The data were obtained from a prospec- 
tive, collaborative study of North American 
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patients with NPC that was established in 
1978.3** Complete survival data and consid- 
erable follow-up information were collected 
from 182 patients. Serum samples from pa- 
tients with NPC were cbtained at the time 
of diagnosis and several times after treat- 
ment, to assess trends. 

Serum specimens colleeted from the pa- 
tients were processed at the Mayo Clinic, 
Rochester, Minn. The samples were frozen 
and shipped to the Mayo Clinic, where they 
were coded and stored at —70^C until used 
in the immunologic assays. 

The assays consisted ef previously de- 
scribed indirect immunofluoreseence proce- 
dures for titers of IgG antibodies to VCA 
and to the diffuse component of EA and IgA 
antibodies to VCA ^*^ The serum specimens 
from many of the patients were also ti- 
trated for antibody-dependent cellular cy- 
totoxieity (ADCC) by usiag a radioimmu- 
noassay for detecting antibodies to virus- 
induced membrane antigens. , pis 

All clinieal and laboratory data from the 
time of diagnosis throughout. follow-up 


were available for analysis. Significance. LEE 
testing was done by analysis of variance or 


nonparametric methods applied to the log- 
(titer). ; 
Titers for VCA (IgG), EA, and VCA (IgA) 
were obtained in all 182 patients at the time 
of diagnosis. Titers greater than or equal to 
1:10 are considered positive. For: 158 of 
these patients, ADCC assays also were per- 
formed. After treatment, titers were mea- 
sured in most of the patients, but some had 
less than two sequential assays after treat- 
ment and these patients were not included 
in the assessment of trends. This left 110 


1287 















Mean Log(Titer) 


HE 
Alive, NED 
or Stable 






Mean Log(Titer) 


Alive, NED 
or Stable 


Condition of Patient 






Alive, Recurrence 





Alive, Recurrence 


Median 
Mean 






Mean Log(Titer) 
E 





Dead of NPC 


Condition of Patient 


10 


Mean Log(Titer) 
bao | 


Dead of NPC 


Alive, NED 
or Stable 





Alive, NED 
or Stable 








Maximum 









Minimum 
Dead of NPC 





Alive, Recurrence 


Condition of Patient 


Maximum 





Minimum 


ADCC 


Alive, Recurrence Dead of NPC 


Condition of Patient 


Fig 1.— Distributions of mean log(titer) of antibodies. Upper left, For early antigen (EA). Upper right, For viral 
capsid antigen (VCA) (IgA). Lower left, For VCA (IgG). Lower right, For antibody-dependent cellular cyto- 
toxicity (ADCC). Sample sizes: all except ADCC, 51 alive, no evidence of disease (NED); 19 alive, recur- 
rence; 40 dead of nasopharyngeal carcinoma (NPC); and ADCC, 48, 18, and 27, respectively. 


. sets of titers for VCA (IgG), EA, and VCA 
. (IgA) and 94 sets for ADCC. 
. Fortheassessment of trends and titers as 
they related to prognosis, the patients were 
classified by their last known condition: 
^" alive and no evidence of NPC after initial 
.. treatment; recurrence of NPC but still alive 
When last known; and dead of NPC. Two in- 
| dicators of posttreatment titers were cho- 
sen. One was simply the mean of the log(ti- 
ter) values for each patient, and the other 
was the trend of the log(titer) values 
against time obtained as the slope of the 
Straight line fitted to the data by least 
- squares, These indicators were obtained for 
each patient for each of the four titers. 
e: RESULTS 


Distributions of mean log(titer) are 
. Shown in Fig 1. There were no signif- 
-icant differences among the means of 












the titer levels in any of the four anti- 
EBV titers for the three patient condi- 
tion groups. 

Figure 2 displays the slopes of log- 
(titer) for each of the groups. The 
means of the slopes are practically 
zero for all patient conditions and all 
titers. There is no general trend even 
prior to death from NPC. For reasons 
that are not clear, the group of patients 
who were alive with recurrence had 
much smaller range of their slopes. 
The finding of slopes like these indi- 


cates that the posttreatment sequen- - 


tial titer measurements have practi- 
cally no prognostic value. 

The data were explored in more de- 
tail by evaluation of those patients 
with more than two titer sequential 
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measurements and more than a 2-year 
interval between the time of diagnosis 
and evaluation and the last titer mea- 
surement. This method left 51 patients 
with three or more titers but included 
only nine of the 40 NPC deaths. The 
results were the same as those found in 
the group with two or more sequential 
titers. There was considerable overlap 
among the three outcome groups: no 
evidence of disease or stable, progres- 
sive disease, and death from NPC. 
There was no significant difference be- 
tween these groups by rank-sum test- 
ing of the data. Therefore, our conclu- 
sions are unchanged but the exclusions 


(noted above) are greatly weakened by 


the reduction in the statistical power 
of the significance tests. 
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Fig 2. --- Distributions of mean slopes of log(titer) of antibodies. Upper left, For early antigen (EA). Upper right, 
For viral capsid antigen (VCA) (IgA). Lower left, For VCA (IgG). Lower right, For antibody-dependent cellular 
cytotoxicity (ADCC). Sample sizes as in Fig 1. NED indicates no evidence of disease; NPC, nasopharyngeal - 


carcinoma. 


COMMENT 
We- have reported’ that the ADCC 
titer at the time of diagnosis and 
treatment was prognostie for survival 
during the next 5 years: lew titers were 
| associated with poor survival nghi ti- 





a ates pssociates? reported that 
serolegic monitoring. of patients may 
prove to be. a reliable means for de- 










Antibody Responses, by Group Studied and Type of Antibody" 


Group Studied 
NPC 
WHO types 2 and 3 
WHO type 1 


Patient comparison groups 
SC cancer, head and neck 


Other cancer, head and neck 
Benign disease, head and neck 
Healthy donors 





igG Antibody 
to EA, 
% Positivet 


IgA Antibody i 
to VCA, 
% Positivet 


* VCA indicates viral capsid antigen; EA, early antigen; NPC, nasopharyngeal carcinoma; WHO, World Health : 
Organization histopathologic classification system; and SC, squamous cell. 
tTiter greater than or equal to 1:10 for NPC (shows usefulness of this response es. a à marker for t NPC). 


found that in some patients who have 
had a good outcome the titers de- 
creased after radiation therapy, al- 
though not consistently. In contrast, 
we have found that increases in titers 


after treatment sometimes portended 
recurrence, usually metastasis, before _ 
there was any clinical evidence of re- _ 
currence. However, this report of a de- 
tailed analysis of al: of one: data indi- : 
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~ the various anti-EBV titers will not be 
— useful in monitoring the effectiveness 
. of therapy in North American pa- 
tients, mostly white. 
. -— This conclusion is not in agreement 
; with the results of a study of an Asian 
(mostly Chinese) population by Henle 
et al? They presented cases and other 
data that supported the contention 
< that the anti-EBV titers increase be- 
-= fore recognition of relapses or me- 
.. tastasis compared with steady de- 
.. elines in the titers in patients who re- 
^ sponded well to therapy and remained 
- free of disease clinically. Although we 
- have seen similar cases, all of our data 
taken together and analyzed in terms 
of means of log(titer) and slope of log- 
(titer) do not support their findings. 
On the other hand, we have found 
that these tests are specific, sensitive, 
and useful in diagnosis and in treat- 
ment planning in patients with NPC, 
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bodies to Epstein-Barr virus in patients with na- 
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5 cates that sequential measurement of 





particularly those with oceult primary 
NPC.* The data in the Table reaffirm 
that, in 182 North American patients, 
antibodies to EBV antigens are 
present more frequently and at higher 
titers in patients with World Health 
Organization type 2 or 3 NPC than in 
patients with World Health Organiza- 
tion type 1 NPC or in comparison 
(control) groups. For diagnosis, two 
tests were especially useful: the more 
specific of the two titers was VCA 
(IgA) and the more sensitive was EA. 

In the context of diagnosis and sero- 
logie evaluation of patients with small 
NPCs, we found that about 90% of pa- 
tients with stage I NPC (World Health 
Organization type 2 or 3) had positive 
VCA (IgA) responses. Therefore, sero- 
logic testing has been a useful diag- 
nostic aid in many patients with NPC, 
particularly those with small submu- 
cosal tumors that are difficult to see 
and those with occult NPC. 
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We also reported that patients with 
high ADCC titers at the time of treat- 
ment have a significantly lower death 
rate than those with low titers.’ In 
contrast to the other anti-EBV tests, 
ADCC is one combination of variables 
or characteristics—namely, symp- 
toms, nodes in the lower part of the 
neck, histopathologic features, and ex- 
tensive tumor in the nasopharynx— 
that provides a more accurate predic- 
tion of prognosis than is provided by 
the traditional disease staging sys- 
tems alone. We have used these data to 
develop a new staging system.’ Unfor- 
tunately, the ADCC test is not com- 
mercially available but may become 
available in the near future. 
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| ‘Cytometric DNA Content of Adenoi 


Correlation of Histologic Features and Prognosis 


Mario A. ding MD; Adel El-Naggar, MD; John G. Batsakis, MD; 
Randall S, Weber, MD; Lisa A. Garnsey, MS; Helmuth Goepfert, MD 


e Flow cytometric. analysis of nuclear 
DNA content was performed in 26 adenoid 
cystic carcinomas of the submandibular 
gland using archived, paraffin-embedded 
tissues. The DNA content was compared 
with multiple histologic parameters and 
clinica! course. Ten carcinomas (38%) 
were aneuploid and 16 (62%) diploid. Aneu- 
ploid «arcinomas demonstrated a higher 
frequency of solid cytoarchitecture, lymph 
node metastases, and advanced clinical 
stage,.as compared with diploid carcino- 
mas. Cther histologic features predicting 
aggressive clinical behavior also corre- 
lated with abnormal DNA content and in- 
cludec invasion of nerves larger than 0.25 
mm ardintravascular extersion. Our data 
suggest that DNA content analysis can be 
an effective objective parameter in the 
cliniccpathologic assessment of adenoid 
cystic carcinoma. 

(Arca Otolaryngol! Head Neck Surg. 
1990; 7 16:1291-1296) 


P essi cystic carcinomas (ACCs) of 
salivary glands are known for 
their spectrum of biologic behavior. 
Evidence exists that histologic fea- 


. tures, in addition to primary site and 
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size and clinical stage, provide prog- 
nostically important information in 
ACC. 

It has been shown recently that the 
DNA content of various malignant 
neoplasms can be of valuein predicting 
their behavior and  prognosis."'* 
Studies of nuclear DNA content by 
flow cytometry of ACCs have been 
limited, and little information is avail- 
able on the prognostic value of cyto- 
metrie DNA content for this type of 
salivary gland malignancy." 

The objective of this study was to 
compare the flow cytometric findings 
(DNA content and S-phase fraction) 
with several histologic parameters 
and the clinical course of patients with 
ACC of a single anatomic site, the sub- 
mandibular gland. 


MATERIALS AND METHODS 


Twenty-six ACCs of the submandibular 
gland that occurred between 1965 and 1984 
were selected for this study. The cases were 
selected based on the following criteria: (1) 
primary treatment at the University of 
Texas M. D. Anderson Cancer Center, 
Houston; (2) histologie confirmation of the 
diagnosis; (3) microscopically clear (nega- 
tive) surgical margins of resection; and (4) 
sufficient archived paraffin-embedded tis- 
sue available for flow cytometric DNA anal- 
ysis. 

The histopathologic pattern of the ACCs 
was characterized as predominantly tubu- 
lar, eribriform, or solid, in accordance with 
the criteria used by Perzin et al^ Because of 
earlier observations by us and others that a 
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solid-growth architecture has adverse 
prognostic implications," the earcino- 
mas were then placed into two histopatho- 
logie grades. Any ACC without a solid 
component, regardless of cther growth ar- 
chitecture, was regardec as low-grade. 
High-grade ACCs were thase manifesting a 
solid growth either as their only feature or 
as little as 5% of the examined sections of 
the neoplasm. 

A minimum of three ard an average of 
five (three to nine) sections stained with 
hematoxylin-eosin from esch primary car- 
cinoma were reviewed. Daring the histo- 
logie review, observations were recorded 
concerning presence of perineural, vascu- 
lar, or lymphatic invasion at the primary 
site; extension of the carcinoma to 
paraglandular structures; and metastases 
to regional lymph nodes. | 

Neural invasion was further evaluated 
according to the size of the nerves involved, 
ie, nerves measuring greater than or equal - 
to 0.25 mm in diameter or nerves measuring 
less than 0.25 mm in diameter. 

The cases were staged clinically accord- 
ing to the staging system of the American 
Joint Committee on Cancer for malignant 
tumors of major salivary glands.” 

The histologic evaluation was performed 
without knowledge of the clinical. outcome - 
or of the DNA content. The clinical charts — 
were reviewed for patient demographics, | 
treatment, and. follow-up status. . 


Statistical Analysis E 


Statistical comparisons of data were 
made with Fisher's Exact Test (two-tailed) 
to calculate the signifieanee of values. The 
Kaplan-Meier method wasused to plot sur- 
vival curves, and the prognostic effect of a 
variable was tested using the log-rank test. 
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Táble 1.— Clinicopathologic Summary 
. of 26 Patients With ACC of the 
Submandibular Gland 











l Characteristic 
Patients 






26 

















Sex, MF 13:13 
Median age at diagnosis, 
|J y(írange) 58 (11-87) 
Median size of neoplasm, 

cm (range) 3.2 (1.5-6.3) 
Tumor size, cm 

«4 15 (58) 

=4 11 (42) 
Tumor stage 

f 5 (19) 

ti 10 (39) 

i" 5 (19) 

IV 6 (23) 
Histologic type 

Tubular 4 (15) 

Cribriform. 14 (54) 

Solid 8 (31) 






Histologic grade 
Low, ie, no solid areas 12 (46) 
High, ie, with solid 



















areas 14 (54) 
Ploidy, tumors 
Aneuploic 10 (38) 
Diploid 16 (62) 
S-phase fraction, 96 
«5 14 (54) 
z5 12 (46) 
Clinical status of patients 
Perineural invasion 25 (96) 
Extragiandular 
extension 23 (88) 
Vascular invasion 5 (19) 
Lymph node 
metastases 7 (27) 
Local recurrence 3 (12) 
Distant metastases 10 (38) 
Overall status of patients 
Dying of carcinoma 9 (35) 
Median, mo (range) 35 (11-60) 
Living with carcinoma 3 (12) 
Median, mo 






(No. of mo alive) 53 (48, 51, 60) 
Living without 
evidence of 
carcinoma 11 (42) 
Median, mo (range) 73 (39-214) 
Dying of other causes 3 (12) 
Median, mo 
(mo of death) 43 (12, 59, 60) 


* ACC indicates adenoid cystic carcinoma. 





























DNA Flow Cytometry 


. Nuclear suspensions from selected par- 
. ;affin-embedded tissue blocks of the carci- 
." nomas were prepared using a modified ver- 
-sion of the original method of Hedley et al” 
-and McLemore et al.” Two 50-um sections 
were cut on a microtome (Leitz 1512, E Leitz 
Inc, Rockleigh, NJ) and placed into 15-mL 
: disposable borosilicate culture tubes (Fish- 
^ erbrand, Allied Fisher Scientific, Spring- 
field, NJ). The sections were deparaffinized 
-in Histo-Solv X (Biochemical Sciences, 
Bridgeport, NJ) and hydrated through 
-graded ethyl alcohol. The tissue was then 
washed and suspended in Dulbecco’s phos- 
. phate-buffered saline (Gibco Laboratories, 
. Grand Island, NY). The specimens were 
. then incubated for 30 minutes at 37°C in 











Diploid, 


Characteristic No. (96) 

Total A 16 
Tumor size, cm 

«4 12 (75) 

=4 4 (25) 
Tumor stage 

l 4 (25) 

H 8 (50) 

i 4 (25) 

IV 0 (0) 
Histologic type 

Tubular 3 (49) © 

Cribriform 12 (75) 

Solid 1 (6) 
Histologic grade 

Low, ie, no solid areas 10 (63) 

High, ie, with solid areas 6 (38) 
Perineural invasion 

Large nerves t (6) 

Small nerves 10 (63) 

Extensive, small nerves 4 (25) 

No invasion 1 (6) 


Extraglandular extension 
Present 13 (81) 


Lymph node metastases 
Present 


Absent 14 (88) 


Vascular invasion 
Present 


Absent 16 (100) 


S-phase fraction, % 
<5 11 (69) 


Local recurrence 
Yes 


Distant metastases 


Table 2.— Clinicopathologic Characteristics of ACC and DNA Content* 









Aneuploid, 
No. (°%) 
10 





3 (30) 04 
7 (70) 


1 (10) Pas 
2 (20) O4t 
1 (10) 
6 (60) 


1 (10) pea 
2 (20) OQO1f 
7 (7Q) 


2 (20) .05 
8 (80) 


6 (60) TN 
3 (30) 05t 
1 (10) 

0 (0) 


10 (100) 





Yes 
No 
Metastatic site 
Bone 2 (67) - 1 (14) 
Liver 0 (0) 1 (14) Insufficient data 
Lung 1 (33) § (71) 
Overall statust 
NED | 9 (56) 2 (20) 
DOC 3 (19) 0 (0) 
LWD | 2015) 2 (20) 
DOD |. 8(19) 6 (60) 


* ACC indicates adenoid cystic carcinoma. 
+The following groups were combined for the analysis: 


tumor stage, | and i! vs fil anc IV; histologic tyge, tu- 


bular and cribriform vs solid; and perineural invasion; large vs small and extensive, small. 
NED indicates no evidence of disease; DOC, died of other causes; LWD, living with disease;and DOD, died 


of disease. For significance level, see survival tables. 


prewarmed 0.5% pepsin at a pH of 1.5. The 
enzymatic digestion was stopped with 100 
uL of cold pepstatin A (250 mg/mL) (Sigma 
Chemical Co, St Louis, Mo). The tissue was 
disaggregated with syringes and 18-gauge 
needles and was filtered through 37-um ny- 


_lon-mesh filters (Small Parts, Miami, Fla). 


The nuclear suspension was treated with 
100 uL/mL of ribonuclease A (Worthington 
Biochemical, Freehold, NJ) for 30 minutes 
at 37°C. The tubes containing tissue cells 
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were iced and stained with 0.25% propid- 
ium iodide. 

The DNA content was measured on a flow 
eytometer (EPICS-Profile, EPICS Division, 
Coulter Electronics, Miami, Fla)with 2 5-W 
argon laser operated at 488 nm with a 610- 
Hz long-pass filter and a 488-Hz band-pass 
filter. In each sample, at least 10000 cells 
were tested. The DNA histogram was ana- 
lyzed using cytometric software (Couiter). 
Normal lymphocytes from paraffin-em bed- 
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sent 









ded diesen 
matched parot 


le lymph nedes and age- 
pcs n used as bio- 













determini a as ti e Rent of cells i in the 
im ase eof the ells eked af ter subtraction 












rom o ca: tissue. The « co- 
efficients of variation for the diploid and the 
PSU aneuploid populations were 2.2 to 5.2(mean, 
CUN | 
.^. inee the presence of a solid cytoarchi- 
tecture places an ACC, regardless of the 
accompaniment. of other growth patterns, 
into our defined high-grade class, care was 
taken to submit only the solid constituent 
cells for flow eytometry. In like manner, 
solid-area "contamination" of our defined 
low-grade carcinomas was controlled by 
meticulous removal of the desired areas 
from the paraffin and by hematoxylin- 
<` eosin-stained control sections (front and 
' back) of the selected blocks. 


RESULTS 


There were 13 male and 13 female 
subjects in the study population. At 
the time of histopathologic diagnosis, 
the patients' ages ranged from 11 to 87 
years (median, 53 years). Clinical pre- 
sentation was uniform, with all pa- 
tients complaining of a nontender en- 
larging. mass that had been present 
from less than 2 months to 9 months. 
Seven patients had clinieally positive 

. .eervieal lymph nodes at the time of 
. their physical examination. _ 
| hes resected primary carcinomas 














(tumors Py wah bon areas) and 12 were 
considered low Hue (ne solid areas 
































Table 3.—Clinicopathologic and DNA Characteristics of ACCs and Patient Outcome" 





Median: Log 
No. of No. of Survival, Rank. 
Group Patients Deaths mo P Value ] 

Overall 26 9 | 

Tumor size, cm " 
<4 15 0 Cae 0001 
z4 1 9 35 WM 

Tumor stage 
! 5 0 
1 m 10 0 5 
ii 5 4 35 
We 6 (5 37 

Tumor stage E 
i and il 15 0 TE .0001 
Ill and IV 11 9 35 we 

Histologic type 
Tubular 4 0 3 
Cribriform — 14 2 ay 
Solid _ 8 7 37 

Histologic type : 
Tubular and cribriform 18 2 TM 0001 
Solid 8 7 37 : 

Histologic grade i | Ur. 
Low, ie, no solid areas 12 0 EE .0002 
High, ie, with solid areas I 14 9 | 39 | 8 

Perineural invasion 
Large nerves 7 5 35 
Smail nerves mM" 13 3 
Extensive, small nerves 5 1 
No invasion 1 0 

Perineural invasion fe 
Large nerves 7 5 35 .002 
Small and extensive, small nerves 18 4 | 

Extragiandular extension 
Present NN " 23 9 — .21 
Absent 3 0 

Lymph node metastases 
Present 7 6 35 .0001 
Absent | 19 3 

Vascular invasion 
Present B 5 4 39 005 
Absent 21 § 

Ploidy 
Aneuploid — — 10 6 45 04 
Diploid 16 3 n 

S-phase fraction, % . 

«5. 14 2 Sah s .02 
z5 12 7 42 PK 

Metastatic site * 
Bone 3 3 35 CUT 
Liver | 1 1 11 001 
Lung 6 3 60 TM 

* ACC indicates adenoid cystic carcinoma. — 
nerves that measured 0.25 mm or Treatment. and 


larger in diameter. In 13 carcinomas, 
the perineural invasion was minimal 
and involved small nerves. In the re- 
maining five carcinomas, the ACCs in- 
vaded numerous small nerves («0.25 
mm in diameter). Extraglandular ex- 
tension was observed in 23 of 26 ACCs. 
Intravascular invasion was present in 
five cases. Lymph node metastases were 
present in seven patients at the time of 
the definitive operative procedure. 


Follow-up Information 





Submandibular triangle didiection 
was the primary treatment in each of 
the 26 patients. Ten patients received 
radiation postoperatively. Twelve pa- 
tients underwent neck dissection and 
received radiation there apy ene 

tively. 

Follow-up information was. avail- 
able for all patients. The median fol- 
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Cell Count 


p /. DNA Content DUCUUTBNAG 
; Fia D Diploid single parameter histogram (coefficient of variation, 2.1). Fig 2.—Low- degtes aneuploid single: parameter histogram of adenoid 
: cystic carcinoma (DNA index, 1.18). 
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DNA Content 


- Fig. 3. —Aneuploid single parameter histogram (DNA index, 1.8). 


Y00: 77 77 290 


an | . Diagnosis, mo 
. . Fig 4. — Cumulative probability of survival of patients with adenoid cys- be go! © | 
^: tie carcinoma of the submandibular gland according to DNA content. 











a from the date of diagnosis was have died of their disease, 11 to 60 > een ACOs had a diploid DNA 
49.5 months (range, 12 to 214 months). months after treatment (median, 35 . eor "gr 

At the time of the preparation of ^ months). Theremainingthreepatients ^ was f 
his report, three patients had local. died of other causes and without clin- —.. Tabk 
ecurrences and 10 had distant me- ical evidence of recurrence or me- ti 

tases (five to the lungs, two to the Us tastases at 12, 59, and 60 months. s 

ones, one to the liver, and two to the TA 
ngs and bones). Eleven patients 
0%) were alive and without. evi. 
nce of disease from 39 to 214months SI t 

fter treatment (median, 73 months). _. ‘Tables 1 through 3 summarize the | two wer capell IL mud one was ei 
Three. patients are living with carei- clinical, pathologic, and ploidy uer - Seven tumors were solid, two showed a 
noma (48, 51, and 60 months): Nine relationships. a _ 7 eribriform architecture, and one 


n 10 ACCS (Figs 2 and 3. 
pares several characteris- 
1 by the ACCs with diploid 





Clinicopathologic, 
DNA Content, and =| 
Patient Outcome Correlations 
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tologic grade 


"ves and five 
wasion. Two 
mors were 
were of low 
"and one 
as mea- 
‘ked neural 
atients died 
wo patients 
metastases. 
Sine 10 


In cantons : !of 16 diploid ACCs 
measured less than 1 em, and, clini- 
cally, four were stage I, eight were 
stage 11, and four were stage III. His- 
telogically, 12 showed = cribriform 
pattern, three showed a tubular pat- 
tern, and one was solid. Ten were clas- 
sified as low histologic grade and six 
were classified as high grade. One car- 
cinoma invaded large nerves and me- 
tastasized to distant sites. Three pa- 

(0 tients:died of carcinoma, and one is 
* living with distant metastatic ACC. 
~All four of these patients had cribri- 
form earcinomas larger than 4 cm that 
were invading large nerves. The pa- 
tient Hving with disease had a low- 
grade carcinoma. The other three pa- 
tients died of high-grade ACCs. Nine 
patients are living free of disease. The 
remaining three diec of ether causes. 
Five c? 16 diploid tumors had an ab- 
normal proliferative fraction (S-phase 
fractien) (Table 2). 
As Table 2 shows, there is a correla- 
. tion between DNA ploidy and size 
(oe = BA), stage (a = .@4), solid morpho- 
| logic. pattern. (a =.001), histologic 
grade (a = 05), invasion of nerves 
argerthan 0.25 mm ta = .005), and in- 
ravaseular invasion (a = .004). Al- 
ouga no highly signifieant associa- 
tion between S-phase fractions and 
any of the other tumor characteristics 
was observed, many of the variables 
were 2t least moderately related to the 
level of proliferative activity. 
| The following variables were highly 
associated with a favorable patient 
outcome: carcinomas less than 4 cm 






























(P « .901), stage I and stage II tumors 


01) low histologic grade (no 








solid areas [P « .001]), histologic type 
(tubular and cribriform [P < .001], 
absence of lymph node metastases 
(P « .001), and absence of vascular in- 
vasion (P = .005) (Table 3). Invasion of 
nerves larger than 0.25 mm was also 
associated with an unfavorable prog- 
nosis (P = .002). 

For patients with distant metasta- 
ses, median survival was longest for 
those with pulmonary metastases (60 
months), followed by patients with 
bone metastases (35 months) and liver 
metastases (11 months). 

A significant correlation between 
DNA content and patient survival (Ta- 
ble 3) was observed (P = .04). How- 
ever, when Fisher's Exact Test was 
used to caleulate the independence be- 
tween two variables, ploidy had a high 
degree of association (P «.01) with 
solid growth, vascular invasion, and 
large-nerve invasion. Due to the small 
number of cases, a meaningful multi- 
variate analysis was not possible. 
Therefore, it could not be determined 
whether DNA ploidy was an indepen- 
dent prognostic factor. 


COMMENT 


The clinical course of ACC is diffi- 
cult to predict. The best available pre- 
dictors of patient outcome are the size 
of the carcinoma and the clinical stage 
at presentation.'? In addition, several 
histologic parameters have been em- 
ployed without uniform results.** 

Two significant problems limit the 
reproducibility of histologic parame- 
ters. The most important problem is 
the pathologist's subjective interpre- 
tation of these parameters. The other 
problem, to a lesser degree, is that the 
histologic parameters should correlate 
highly with clinical stage.^*!! Thus, the 
application of an objective and repro- 
ducible technique that measures the 
aggressiveness of ACCs is highly de- 
sirable. 

Therefore, our study was designed to 
investigate the prognostic significance 
of nuclear DNA content by flow cytom- 
etry and to compare these findings 
with several histologic parameters. 

Our findings indicate that there is a 
significant relationship between DNA 
content and the survival of patients 
with ACC (Fig 4). Six of 10 patients 
with aneuploid carcinomas died of dis- 
ease, compared with three of 14 pa- 
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tients with diploid ACCs. This gener- 
ally conforms to the observations of — 
other solid neoplasms. 54% Our data. 
further indicate that aneuploidy cor- - 
relates with above-mecian S-phase _ 
fractions, tumor size, clinical stage, | 
presence of a solid growth pattern, and - 
invasion of large nerves and intravas- a 
cular extension. 

Thirty-eight percent of “the ACCs i in 
our series manifest an atnormal DNA. 
content. This high percentage con- 
trasts with the information presented 
by Greiner et al" anc Grace and 
associates.” In their studies, only two 
of a combined 64 carcinomas displayed 
tetraploid DNA content, and no differ- 
ence in survival was seen between pa- 
tients with diploid and aneuploid car- 
cinomas. These authors also suggested 
that an analysis of the 3-phase frac- 
tion may be a more useful prognostic 
indicator than ploidy determinations. 
The data from both stucies, however, 
may be compromised by apparent 
technical problems. The high S-phase 
mean coefficients of variation mani- - 
fested in both studies can allow a low- 
degree aneuploidy to remain unde- 
tected and, thereby, interfere with an 
accurate determination of S-phase 
fractions. 

As with salivary gland carcinomas 
of any histologic type, the size of the 
neoplasm and the clinical stage are the 
most important prognostie factors. 
Our findings clearly indicate that tu- 
mors 4 em or larger are particularly 
ominous. Locoregional centrol was ob- 
tained with much greater frequency in 
patients with small primary neo- 
plasms. Likewise, patients with stage I 
and stage II tumors have a signifi- 
cantly better prognosis than those 
with tumors of a higher stage. These 
findings are in agreement with those of 
Spiro et al. In the current series, we 
found significant correlations among 
tumor size, tumor stage, and survival 
(P = .0001) and also among clinical 
stage, tumor size, and abnormal DNA 
content (P = .04). 

The identification of bistolejie pa- 
rameters in predicting the biologic be- 
havior of ACCs is being better defined. 
Some of the histologic parameters that 
have been reported to influence prog- 
nosis are a dominant morphologic 
pattern,5 histologie grading?" 
growth pattern (pushing vs infil- 
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trative)," number of glandlike spaces 


per square millimeter of tumor,” and 
perineural invasion." 
The two histologic parameters that, 


until now, have been the most closely 


correlated with the prognosis of ACC 
are the predominant morphologic pat- 
. tern (tubular, cribriform, or solid) and 
histologic grading. Histologic grading, 
according to the aforementioned ar- 
chitectural patterns, has been at- 
tempted by several authors, without 
uniform results.'^*'" However, indica- 
tions are that the tubular pattern is 
associated with a better prognosis and 
that the solid pattern is associated 
with a poorer one.*^^? Accumulating 
evidence also indicates that pure tub- 
uloeribriform ACCs with no solid com- 
ponent have a better clinical behavior 
than those ACCs with solid areas.^!^" 
Our findings in this study confirm that 
morphologic patterns and histologic 
grading correlate with survival 
(P «.001 and P = .002, respectively) 
(Table 3). However, these two param- 
eters had a high grade of association 
(P « .01) with tumor size and clinical 
stage. 

We observed a correlation between 
DNA ploidy status, morphologic sub- 
types, and histologic grade. Our data 
indicate a significant correlation be- 
tween a solid histologic pattern and 
aneuploidy (P< .001), as seven 
(87.5% ) of eight solid ACCs displayed 
abnormal DNA content, in contrast 
with 2 (14% ) of 14 cribriform carcino- 
mas. Due to the paucity of tubular 
carcinomas, further investigation is 
needed to establish the correlation be- 
tween this subtype of ACC and DNA 
ploidy. No correlation was found be- 
tween morphologic patterns and the 
S-phase fraction (P < .09), although a 
large number of solid tumors had an 
elevated S-phase fraction (six pa- 


2 tients) rather than a low S-phase frac- 


tion (two patients). 

_.. We were able to prove that the inva- 
Sion of nerves (0.25 mm or larger in di- 
ameter) was a particularly grave find- 
ing. Five of seven patients with this 
. morbid event died of these malignan- 
cies; metastases to the lymph nodes 
 oeeurred in 71% of patients and dis- 


2 tant metastases in 85% of patients. 


Invasion of smaller nerves did not have 


Ca. an adverse effect on survival. The inci- 
`- dence of large nerve invasion was 


highly correlated with tumor size and 


high clinical stage. Our data indicate 
that a significant relationship between 
abnormal DNA content and perineural 
invasien of large nerves is present 
(P < .005). We found no correlation 
between this parameter and S-phase 
fraction (P « .15). 

In our study, a correlation between 
the presence of vascular (blood or lym- 
phatic) invasion and clinieal behavior 
was also present. This finding is in ac- 
cord with the findings of Leafstedt et 
aP but differs from those of Nasci- 
mento et al" and Koka and associ- 
ates.” In the current series, we found a 
correlation between DNA aneuploidy 
and vascular invasion (P = .004). No 
correlation was observed between S- 
phase fraction and vascular invasion 
(P = 11). | 

We did not specifically investigate 
modes of therapy as part of thecurrent 
study. Our major purpose was to in- 
vestigate the influence on prognosis of 
DNA content and its relation to vari- 
ous histologic parameters. However, 
the local control of ACC was signifi- 
cantly improved with the addition of 
postoperative radiation therapy fol- 
lowing adequate surgical excision, but 
the incidence of distant metastases re- 
mains high.?*?* 
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& Elective neck dissection in patients 
with head and neck cancer continues to be 
controversial. The management of these 


patients would be greatly facilitated by - 


improvements. án predicting cervical me- 
tastases. ‘Recent investigations have sug- 
" — gested that computed tomography and 
i magnetic resonance imaging are more 
sensitive in detecting corvical metastases 
than physical examinetion. The Depart- 
ment of Otolaryngology at the Ohio State 
University Hospitals, Columbus, under- 
took a prospective study to compare the 
preoperative sensitivities of physical ex- 
amination,. computed tomography, and 
magnetic resonance imaging with patho- 
logic findings in 27 patients undergoing 
neck dissections for head and neck can- 
cer. The results indicate that computed 
tomography and magnetic resonance im- 
aging were more sensitive (34% and 92%, 
. respectively) than physical examination 
-  (78%),although the results cid not achieve 
: statistical significance. The sensitivity of 
;'ombined - computed tomography and 
nagnetic resonance imaging was 90%. 
Arca Otolaryngol Mead Neck Surg. 
990: 16:1297 1901) 
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Nhe indications, benefits, morbidity, 
and mortality of electively treat- 

ing the clinically negative neck is an 
important issue.? The “30 percent 
rule" of probability for occult disease 


has been arbitrarily and almost uni- 


versally accepted as a guideline to 
treat the clinically negative neck. It is 
not the intent of this article to review 
the advantages and disadvantages of 
elective treatment, but rather to eval- 
uate the utility of imaging studies in 
the decision-making process for man- 
agement of the clinically negative 
neck. 

Recent investigations*! have sug- 
gested that computed tomography 
(CT) and magnetic resonance imaging 
(MRI) have a higher sensitivity for 
cervical metastasis than clinieal ex- 
amination alone. To further clarify the 
added benefit of imaging, or which 
modality is best, a prospective study 
was undertaken in the Department of 
Otolaryngology at The Ohio State Uni- 
versity Hospitals, Columbus, from 
July 1, 1988 to November 1, 1989. 


MATERIALS AND METHODS 


All patients with head and neck cancer 


who presented from July 1, 1988 to Novem- 


ber 1, 1989, and who were considered candi- 
dates to undergo therapeutic or elective 
neck dissection, were asked to participate in 
this prospective study. After informed con- 
sent was obtained, 42 patients were eligible 


for the study. Of the 42 patients, 27 under- .. 
went CT and/or MRI (19 patients under- — 
went both). Unavailability of patient ae- a 
crual was secondary to scheduling difeal- =- 
ties of both imaging modalities in a 
preadmission fashion. 
Physical examination was vutfarmed by 
one of us (D.E.S.) and reported according to 
the TNM staging system cf the American 
Joint Committee on Cancer (1988). Com- 
puted tomography was per?ormed on three 
types of scanners (Genera! Electric 9800 CT 
scanner, Technicare 1440 EPS CT scanner, . 
and Technicare 2060 Quantam CT seanner). 
Five-millimeter-thick contiguous axial sec- 
tions were obtained during infusion of iodi- 
nated contrast. Criteria for cervical me- 
tastasis on CT included: (1) lymph node size 
greater than or equal to 15 mm in largest - 
diameter, (2) nodes of any size with evi- 
dence of central necrosis, (3) grouping of 
three or more ill-defined lymph nodes mea- 
suring 8 to 15 mm, or (4) loss of tissue 
planes. Criteria for extranodal extension | 
included: (1) ill-defined margins around ab- 
normal lymph nodes, (2) edema or thicken- — . 
ing of adjacent fat and muscle, or (8) loss of 
fascial planes between a. mass — i 
structure.” fy ae 
Magnetic resonance imaging was per- : 
formed using a receive only anterior sur- - 
face coil on a 1.5-Tesla superconducting ` 
magnet (Signa, General Electric. Medical - 
Systems, Milwaukee, Wis). T,-weighted | 
sagittal images (TR 800, TE 20) and. spin 
echo axial images (TR 1506-3000, TE 20-30, 3 
60 to 80 S aique ee vere obtained using. 
























p. quences were obtained in Peer) patients: 

. Criteria for cervical metastases on MRI 

were the same as those used for CT. Necro- 

sis in lymph nodes seems more difficult to 

detect on MRI than on CT, therefore this 

> eriterion is difficult to use with MRI. Imag- 

`. ing examinations were interpreted by four 

.. neuroradiologists at The Ohio State Uni- 
s verity Hospitals. 

- Neck dissection was performed by one of 

us (D.E.S.). Twenty-two patients under- 

went standard neck dissection. Four pa- 

. _ tients had preservation of the spinal acces- 

< .8ory nerve. One patient had a supraomohy- 
: oid dissection. 

Routine hematoxylin-eosin staining and 
histologic examination of the neck contents 
were used to verify the findings of physical 

-examination, CT, or MRI. 

Statistical analysis was performed in- 
cluding sensitivity values, specificity val- 
ues, positive and negative predictive values, 
overall efficiency predictive values,” false- 
negative values, and false-positive values. 
The x? test with Yates’ correction was used 

to determine statistical significance of 
these values. 


RESULTS 


Table 1 outlines the findings of phys- 
ical examination, CT, MRI, and histo- 
logic examination on each patient. 
Twenty-seven patients underwent 
MRI and/or CT, and 19 of the 27 
patients underwent both imaging mo- 
dalities. Eleven of 27 patients pre- 
sented with a clinically negative neck. 
Sixteen of 27 patients presented with 
palpable nodal disease. Eight of 27 pa- 
tients had recurrent regional nodal 
disease and had previously received 
radiation therapy. Primary sites in- 
clude parotid gland in two, oral cavity 
in six, oropharynx in eight, hypophar- 
ynx in two, larynx in three, and un- 

_ known primary in two. 
Computed tomography and MRI 
were found to be superior over physi- 
. eal examination in sensitivity values, 
false-positive values, false-negative 
- values, and overall efficiency predic- 
‘tive values. However, the values did 
not achieve statistical significance us- 
ing the x? test due to small sample size. 
Sensitivity values were 75% for phys- 
ical examination, 84% for CT, and 92% 
for MRI (Table 2). The overall effi- 
ciency predictive values were 78% for 
physical examination, 81% for CT, and 
90% for MRI. 
Of 11 patients who initially pre- 
sented with a clinically negative neck, 




































Table 1.—Summary of Patient Findings" 








! Pathologic 
Patient Site Stage PE CT MRI Findings - 
1 Parotid T2, NO - - - - 
2 Oral cavity T2, NO - + + + 
3 Oropharynx + + + 
4 Recurrent oropharynx — NO - = + + + 
5 Oropharynx T2, N3 * * * + 
6 Oropharynx T4, NO -— - -— — 
7 Recurrent neck N1 + + 
8 Unknown primary + + 
9 Recurrent neck N2b + NA 
10 | Oropharynx T4, NO -— * - 
Unknown primary N1 * +o + 
Recurrent neck - N3 + - * 
13 Recurrent or cavity N2b * * * 
14 Parotid T2, NO - + + ~ 
15 Oropharynx T4, N3b + + NA + 
16 Oropharynx T4, N2b + + + + 
17 Supraglottic oe T2 , N3a * + NA + 
18 Hypopharynx T4, NO -— -— m - 
19 Recurrent neck NOa + + + + 
20 Hypopharynx T2, N3a + + + + 
21 Larynx T3, NO ~ -— - -= 
22 Oral cavity T3, NO ~~ me NA + 
23 Recurrent neck N2a + + NA + 
24 Oral cavity T3, NO T e NA — 
25 Recurrent oropharynx Ni + + ~ ~ 
26 Oral cavity T4, N3a + NA + * 
27 Oral cavity T4, NO ~ ~~ NA + 


























* PE indicates physical examination; CT, computed tomography; MRI, magnetic resonance imaging; minus 


sign, negative; plus sign, positive; and NA, not available. 








PE 
Sensitivity 15/20 (75) 
Speciticity 6/7 (B5) 
False positive 1/16 (6) 
False negative 5/11 (45) 
Positive predictive value 15/16 (93) 
Negative predictive value 6/11 (54) 
Overall efficiency 21/27 (78) 





"PE indicates physical examination; CT, computed tomography; and MRI. magnetic resonance imaging. 


three (27%) were upstaged (positive 
nodal disease) with MRI or CT sean. 
There was an undetected preoperative 
occult rate of 5 (45%) of 11. The rate 
dropped to 2 (18% ) of 11 with preoper- 
ative CT scanning and MRI. 

Patient 2 presented with a T2, NO, 
MO stage II squamous cell cancer of 
the oral cavity. Computed tomography 


and MRI (Fig 1) demonstrated a sub- 


mental metastases missed on physical 
examination. 

Patient 4 had recurrent oropharyn- 
geal cancer after radiation therapy. 
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Table 2.— Statistical Data* 


PTERA N naaaninag, 





No. (%) 























CT MRI CT and MRI 
16/19 (84) 13/14 (92) 18/20 (90) 
5/7 (71) 5/6 (83) 7/7 (100) 
2/18 (11) 1/14 (7) 2/20 (10) 
7/8 (38) 1/6 (17) 4/10 (40) 
16/18 (88) 13/14 (92) 18/20 (90) 
5/8 (62) 5/6 (83) 6/10 (60) 
21/26 (81) 18/20 (90) 24/30 (80) 


Physical examination of the neck re- 
vealed a woody indurated neck with no 
obvious cervical metastases but MRI 
and CT were suspicious for cervical 
metastases (Fig 2). Pathologic exami- 
nation confirmed cervical metastases. 


COMMENT 


The treatment of the clizically neg- 
ative neck in patients wits head and 
neck cancer continues to be a challenge 
because of the difficulty in staging the 
neck. The physical examination alone 
has significant limitations. South- 
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Fig 1.—Clinically occult lymph node metastasis. Left, A contrast-enhanced axial computed tomographic scan at the level of 
the hyoid bone shows a 15-mm submental lymph node (white arrow). Central low attenuation suggests necrosis within the 
node. Portions of the normal submandibular glands can be seen (white arrowheads). Right, On the left, an axial 12-weighted 
spin echo magnetic resonance image (TR 2500, TE 80) at the same level as in Fig 1, left, demonstrates homogeneously high 
signal in the sabmental lymph node (black arrow). The presence of necrosis is not apparent. The normal submandibular glands 
are seen bilaterally (black arrowheads). On the right, a sagittal T,-weighted spin echo magnetic resonance image (TR 800, 
TE 20) just to the left of midline shows a homogeneous intermediate signal submental lymph node (white arrow) surrounded 
by hig^-signal subcutaneous fat. 





Fig 2. —Clinizally occult lymph node metastases after radiation therapy. Left, A contrast-enhanced axial computed 
tomographic scan at the level of the floor of the mouth shows multiple masses with low attenuated centers (white arrows) ad- 
jacent to the eft carotid artery (black open arrow) and internal jugular vein (curved arrow). Local recurrence at the floor of 
the mouth on the left (white arrowhead) obliterates the normal fat planes at the base of the tongue. There is encroachment 
on the left orcpharyngeal airway. Right, Proton density (left) and T,-weighted (right) axial spin echo magnetic resonance im- 
ages (TR 2502, TE 20/80) at the same level as in Fig 2, left, Show a 2-cm mass (black arrow) representing lymphadenopathy 
adjacent to the lef! carotid artery (white open arrow) and internal jugular vein (white curved arrow). The nodes are of high 
signabon the T.-weighted image, and the presence of central necrosis within the nodes is not apparent on these magnetic 
resonance images. Normal flow void is seen in the left carotid artery. The left internal jugular vein is slightly compressed. Lo- 
cal recurrenca at the floor of the mouth on the left (white arrowhead) is best seen as an area of high signal on the T,-weighted 
image. 
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Fig 3. —Extracapsular carotid artery invasion. Left, A contrast-enhanced axial computed tomographic scan at the level of the 
thyroid cartilage shows a large mass (solid arrows) deep to and inseparable from the right sternocleidomastoid muscle. There 
is no loss of the fat planes around the right carotid artery and jugular vein, suggesting the possibility of carotid artery invasion. 
Round area of low attenuation within the mass (crossed straight arrow) could represent a thrombosed internal jugular vein. 
The normal left carotid artery (open arrow) and internal jugular vein (curved arrow) are surrounded by fat. Right, On the left, 
an axial T;-weighted spin echo magnetic resonance image (TR 2500, TE 80) at the same level as in Fig 3, left, demonstrates 
a homogeneous high-signal mass (straight arrows) within the right side of the neck, lateral to the strap muscles. There is nor- 
mal flow void in the right carotid (arrowhead) indicating it is patent, although it is surrounded by the mass. The wall of the right 
carotid artery is poorly defined. There is an ovoid area of high signal (crossed arrow) within the mass that may represent a 
thrombosed internal jugular vein. The left carotid artery wall and central signal flow void (open arrow) and the left internal jug- 
ular vein (curved arrow) are normal. On the right, a sagittal T,-weighted spin echo magnetic resonance image (TR 800, TE 
20) through the right side of the neck paralleling the carotid artery shows a large mass (straight arrows) surrounding a patent 


right carotid artery (arrowhead). The mass is so intense with the sternocleidom 


internal jugular vein. 


wick” found a 30% false-positive rate 
and a 3946 false-negative rate for phys- 
ical examination. Fisch'* reported on 
the impracticality of lymphangiogram 
in predicting cervical metastasis. 
Prior to the development of the newer 
imaging modalities, the clinician was 
forced to rely heavily on the results of 
the physical examination recognizing 
its insensitivity. The process for mak- 
ing therapeutic decisions based on this 
inaccuracy along with the associated 
morbidity and cost of treating the neck 
had to be accepted. The presence of 
nodal disease is an important prognos- 
tic factor in head and neck cancer. 
Proponents for electively treating the 
neck point to the advantage of in- 
creased survival and local regional 
control if the neck is electively treated 
before nodal metastases develop." 
Improving the predictability of cervi- 
cal nodal metastases would enhance 
treatment specificity. 

In 1981, Mancuso et al? reported on 
the utility of CT in evaluation of cervi- 
cal cancer. His criteria for cancer were 
nodal diameter greater than 15 mm, 
indistinct or obliterated tissue planes 
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around the carotid sheath, grouping of 
three or more 8- to 15-mm nodes, cen- 
tral decreased density of a node, and 
poorly defined mass in a lymph node- 
bearing area. Twenty-three patients 
had pathologic confirmation (13 of 
them were studied retrospectively and 
nine of them were studied prospective- 
ly). The CT scan was accurate in 21 
(91975) of 23 patients. Initially, eleven 
were clinically negative and 6 (55% ) of 
11 were upstaged to positive nodal dis- 
ease by CT. These were correctly up- 
staged by pathologic confirmation. No 
evaluation for statistical significance 
was performed in this study. 

Stevens et al* presented 40 patients 
studied prospectively and found that 
CT was accurate (93% ) compared with 
physical examination (7095). Sixteen 
patients initially presented with a 
clinically negative neck (NO). Of these, 
five (31%) were correctly upstaged to 
positive nodal disease by CT. No anal- 
ysis of statistical significance was per- 
formed. 

Friedman et al’ reported on 50 pa- 
tients studied retrospectively and 
found physical examination to have an 
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astoid muscle. There is nonvisualization of the 


82% sensitivity and CT to have a 90% 
sensitivity. No analysis for statistical 
significance was performed. Eighteen 
of the 50 patients presented initially 
with a clinically negative neck. Five 
(28% ) of 18 were correctly upstaged by 
CT. The undetected occult rate 
dropped from 34% to 11%. Friedman 
and coworkers” criteria included 
lymph node diameter greater than or 
equal to 1 em. In Friedman and co- 
workers’ follow-up article on 182 pa- 
tients studied retrospectively, MRI as 
well as CT was evaluated. One hundred 
fifty-two patients had preoperative 
CT. Thirty-two patients had preopera- 
tive MRI. They’ found a statistically 
significant difference in sensitivity 
values for physical examination (72% ) 
compared with CT or MRI (91%, 
P = .0006). There were 84 patients who 
initially presented with a clinically 
negative neck and 23 (27%) of 84 pa- 
tients were correctly upstaged by CT 
or MRI. The undetected occult rate 
dropped from 39% to 12%. 
Feinmesser et al'* found that CT was 
no more sensitive than physical exam- 
ination alone (62% vs 60% ). This was 
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A recent sneeie by Close et al? stud- 
ied 6: patients prospectively and 
showed CT to Fave a higher sensitivity 
(86%) than. physieal examination 
(TT X Computed tomography was 
found: to have a higher overall effi- 
ciency predictive value (81%) than 








gi physical examination (6975). This was 


- statistically significant. Thirty-one 

patients presented with a clinically 
negative neck and eight o? them (26% ) 
were correctly upstaged with CT. 

Lydiatt et al recently presented a 
prospective study of 13 patients evalu- 
ated with CT and MEI and found both 
to have sensitivity values of 100% 
compared wit) 66% for physical ex- 
amination. No evaluation for statisti- 
eal significance was performed. Eight 
of 13 satients presented with a clini- 
cally negative neck and two (25%) of 
these eight wene correctly upstaged by 
CT and MRI- 

The apparent discrepancies in the 
literature about imaging sensitivities 
coupled with tae inaccuracy of physi- 
eal exemination initiated this study to 
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79 determine whether CT and MRI are 
) ^ . useful in the preoperative evaluation 
— for cervical metastases. Our results 


concur with most of the previously 
published studies. The sensitivity val- 
ues of 84% and 92% for CT and MRI, 
respectively, compared favorably with 
72% for physical examination. Mag- 
netic resonance imaging had an over- 
all efficiency predictive value of 90% 
compared with 81% for CT and 78% 
for physical examination. Other than 
Feinmesser and coworkers’ article, 
there appears to be agreement that CT 
and now MRI are better predictors of 
cervical metastasis than physical ex- 
amination alone. 

The highly encouraging results of 
MRI obtained in this series may be a 
function of the subset of our patients 
and type two statistical error. Contin- 
ued improvement in surface coil design 
and other imaging parameters, with 
subsequent improvement in MRI qual- 
ity willlikely further increase the use- 
fulness of MRI in evaluation of these 
patients. With conventional spin echo 
MRI, central neerosis within lymph 
nodes can be difficult to detect. 

Gadolinium-enhanced MRI in con- 
junction with fat suppression tech- 
niques are being developed and should 
make the identification of central ne- 
crosis easier. 

Previously cited authors have com- 
mented that CT and MRI have up- 
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staged the nodal status of the neck 
preoperatively. Rates of upstaging — 
have ranged from 20% to 55%. This - 
series included 3 (27%) of 11 patients ` 
with clinically negative necks that 
were correctly upstaged by CT or MRI. 

The preoperative occult. rate after CT 








or MRI dropped to 7%. p 
Computed tomography and MRI . 
may be helpful preoperstively in diag- 


nosing extracapsular spread and ca- 
rotid involvement. The criteria for 
possible extranodal extension include . 
ill-defined margins around abnormal - 
lymph nodes, edema or thickening of - 
adjacent fat and muscles, and loss of 
fascial planes between 2 mass and ad- 
jacent structure such as the carotid 
sheath. Magnetic resorance imaging 
appears better than CT in demonstrat- 
ing whether encased vessels are patent 
or occluded. Figure 3 demonstrates the 
loss of tissue planes and carotid artery 
invasion that was con‘irmed at the 
time of resection. Some of these crite- 
ria for extranodal extemsion are non- 
specific and can be seer secondary to 
prior radiation or surgery. 





The results of this study support the d 


use of CT or MRI preoperatively in the 
evaluation of the clinieally negative 
neck where elective treatment is being 
considered. These imaging modalities 
also appear to be beneficial in evaluat- 
ing advanced disease and possibly even 
the postsurgical/postradiation neck. 
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| e In Vivo Biologic Effect 


of Interleukin 2 and Interferon Alfa 


" Natural Immunity in Patients 
" With Head and Neck Cancer 
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Pierre Lavedan; Dorothy Taylor, MS; Candice Pellegrino; Howard Savage, PhD 


€. Given the association of deficient nat- 
ural immunity with the risk of metastatic 
disease, the ability to activate natural 
. . killer cell function may have a therapeutic 
significance. The effect of continuous in- 
fusion of interleukin 2 plus intramuscular 
interferon alfa on natural immune status 
was, therefore, analyzed in eight patients 
-With head and neck cancer. Also evaluated 
“was the effect of interleukin 2-interferon 
alfa therapy on lymphokine-activated 
killer cell activity as well as total lympho- 
cyte count, percent of lymphocyte sub- 
sets, and levels of both circulating immune 
complexes and antibody classes. Both the 
percent and absolute number of natural 
killer cells (ie, CD56* CD3- lymphocytes) 
within peripheral blood as weil as natural 
killer cell activity against K562 targets in- 
creased significantly with treatment. The 
remaining immune parameters were not 
significantly altered. The demonstrated 
capacity to modulate natural immune func- 
. tion supports the potential use of interleu- 
kin 2-containing regimens as a preventive 
< measure against metastatic disease in pæ 
^. tients with head and neck cancer. 
. (Arch Otolaryngol Head Neck Surg. 
/1990;116:1302-1308) 
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he use of recombinant interleukin 

2 (IL-2) given as systemic infusion 
has been associated with demonstra- 
ble antitumor effects. Response rates 
in patients with advanced recurrent 
cancers, principally melanoma and re- 
nal cell carcinoma, have approximated 
20% . In several instances, lasting com- 
plete remissions have been reported. 
The biologic effects of systemic IL-2 in 
previous clinieal studies have also been 
reported. Principally, such therapy 
has been noted to generate an increase 
in natural killer (NK) cell- and lym- 
phokine-activated killer (LAK) cell- 
mediated cytotoxicity. Enhanced cy- 
totoxicity is paralleled by an increase 
in the number of lymphocytes express- 
ing the NK cell surface markers CD56 
(Leu-19) and CD16.5^*: 

Such clinical and biologic properties 
may, therefore, be relevant to the pa- 
tient with head and neck cancer. Al- 
though not universally confirmed, an- 
titumor responses have been observed 
using alternative applications of re- 


combinant and nonrecombinant IL- . 


2, Such applications include subcu- 
taneous injection of IL-2 within re- 
gional lymph nodes, adoptive transfer 


of IL-2-activated lymphocytes, and 


systemic infusion in combination with 
chemotherapeutic agents. The 
systemic immunologic effects in these 
studies, however, were not reported. 
Interleukin 2 has the capacity to en- 
hance natural immune status, a factor 
that may be relevant to the patient 
with head and neck cancer. Lympho- 


1302 Arch Otolaryngol Head Neck Surg— Vol 116, November 1990 





cytes from these patients have been 
characterized as expressing low levels 
of NK cell cytotoxicity in vitro. 5" 
Furthermore, the quantitation of NK 
cell function expressed by peripheral 
blood lymphocytes will predict the risk 
of metastatic disease progression both 
regionally and to distant sites with 
those individuals having deficient 
function being at the greatest 
risk.'*"* This study, therefore, exam- 
ined the capacity of recombinant IL-2 
administered as a continuous infusion 
and combined with recombinant inter- 
feron alfa (INF-a) [ Note: This unusual 
orthography is for the nonproprietary 
drug name and is an internationally 
accepted term.] (injeeted intramuseu- 
larly) to enhance natural immune sta- 
tus. The use of INF-a was based on re- 
cent preclinical and clinical studies 
that showed a synergistic antitumor 
activity with IL-2/INF-a regimens"? 
The demonstration of in vivo lympho- 
kine-enhanced natural immunity 
could support the use of these agents 
as an adjuvant to standard therapy to 
prevent metastatic disease progres- 
sion. 
PATIENTS AND METHODS 
Patients 

Ten patients with squamous cell carci- 
noma of the upper aerodigestive tract form 
the basis for this report. Patient criteria for 
entry into this phase II study included his- | 
tologically proved and clinically measur- 
able disease that was considered not surgi- 
cally resectable and had not been treated 
previously with biologic response modifi- 
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circumstances in which pa- 
éived exemotherapy, the last 

ent had to have occurred at least 4 
weeks pt prior to t he ini 3atiom of IL-2/INF-a 


nm therapy. 


AH. patients were required to have ade- 


© quate cardiopulmonar” reserve, as judged 





by a patient history, pEysical examination, 
electrocardiogram, anc cardiac stress test. 
All patients were assessed for pulmonary 
. function and were required to have both a 
forced vital capacity amd a forced expira- 
tory volume at 1 second greater than 60% of 
the predicted value. Patients also needed to 
have adequate renal funetion, as judged by 
serum creatinine level (ie. 132.6 nmol/L), 
preserved hepatic funeton (ie, bilirubin 
25.65 pmol/L, aspartate eminotrans- 
ferase < thrice the normaj level), and ade- 
quate platelet count (2300 X 10/L). All 
patients needed a Zubrod performance sta- 
tus of less than 2. Patients with active 
infections or evidence of «central nervous 
system metastases were cozsidered ineligi- 
ble for the study. 

Patients’ characteristics are indicated in 
Table 1. All patients signedwonsent forms 
approved by the Surveillance Committee of 
The University of Texas M. D. Anderson 
Cancer Center, Houston. 

Biologic Agents 

Recombinant IL-2 and recombinant INF- 
a were both provided by Hoffmann-La 
Roche Inc (Nutley, NJ). The National Can- 
cer Institute-Biologic Response Modifiers 
Program standard specific actevity ef IL-2 
was 1.5 X 10’ U/mg of protein. The specific 
activity of INF-a was 2 * 10° U*mg of pro- 
tein. All systemic sabia of IL-2 were 








ter. 

Study Design 
All patients were treated as inpatients on 
a standard elinieal care ward. Two of 10 pa- 
tients required brief care in an intensive 
care unit. Interleukin was given by contin- 
uous intravenous infusion at æ dose of 
3.0 x 10° U/nr per day on days 1 througa 4, 
8 through 1l, and 15 through 28. Each 
18-day treatment constituted one ez cle: The 
INF-a was given. by daily intrareuscular 
injection of 5 x 10° U/ml’ per day fer 4 con- 
secutive days, beginning on the firs: day of 
IL-2 infusion. Daily injections of INF-a 
were repeated spine on days. 8 threagh 11 

and 15 through 18. ^ 
In the absence of. toxic effects thet pre- 
cluded further therapy, the 18-day erele of 
IL-2/INF-« therapy was repeated after a 2- 








week interval for a total of three cycles. The 


antitumor response rate and toxicity «f this 
therapeutic regimen ' will be reported : sepa- 
rately, following completion of this phase II 
study (ie, when 14 patients have been treat- 


ed). 















Patient No./ 
Age, y /Race/ 
Sex 
1/44/B/M 
2/61/W/F 


Site of 
Primary 
= Lesion 


Piriform sinus 
Nasopharynx 
Nasopharynx 





3/49/0/M 


4/48/W/M Base of tongue 
5/62/W/M Larynx 
6/24/W/M Tongue 


7/55/W/F 
8/69/W/F 
9/68/W/M 
10/46/W'F 






Pharynx 









ation therapy; C, chemotherapy; and S, surgery. 


Acetaminophen, 650 mg every 6 hours, 
and indomethacin, 25 mg every 6 hours, 
were given during therapy to minimize fe- 
ver and chills. Cimetidine, 300 mg every 6 
hours, was administered to all patients. No 
steroid therapy was used. Hypotension that 
fell below 80 mm Hg during IL-2 therapy 
and that did not respond to an initial chal- 
lenge of intravenous fluids was treated with 
low-dose dopamine administered at a rate 
of 3 to 5 U/kg per minute. No other pressor 
agents were required, 


Lymphocyte Cytotoxicity Assay 


Isolation of lymphocytes for cytotoxic- 
ity assays has been described in detail. 
Briefly, lymphocytes were isolated using a 
standard Ficoll-sodium diatrizoate density 
gradient." Monocytes were removed from 
the lymphocyte population by utilizing 
their characteristic adherence to plastic as 
described elsewhere." 

A standard 4-hour chromium 51-release 
assay was used to quantitate NK cell cyto- 
toxicity against K562 targets. In vivo- 
generated LAK cell activity mediated by 
freshly isolated peripheral blood lympho- 
cytes was quantitated in similar fashion 
except that the target cell was of MDA686- 
Ln that was established by explant out- 
growth techniques and derived from a 
lymph node metastasis of a poorly differ- 
entiated squamous cell carcinoma of the 
tonsil and the base of the tongue. We have 
previously noted that MDA686-Ln is resis- 
tant to lysis mediated by fresh unseparated 
peripheral blood lymphocytes but is sensi- 
tive to lysis mediated by IL-2-activated pe- 
ripheral blood lymphocytes (LAK cells)." 

Multiple effector-to-target ratios were 
tested in each assay, the percent of cyto- 
toxicity was determined, and the data were 
reduced to lytic unit (LU) values as previ- 
ously defined? and modified.'* A lytic unit 
was defined as the number of peripheral 
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Table 1. — Clinical Characteristics of Patients Receiving IL-2 and WF-o^ 


Location of 
Recurrent 
Tumor 





* Patients 1 and 6 were previously untreated and aptum T3, N2b, M1, and T4, N1, respectively, iL-2 indicates 
interleukin 2; INF-«, interferon alfa; B, black; W, white; O, Oriental; L, local: R, regional; D, distant; XAT, radi- 
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A niora From 
Previous 
_Treatment, wk 


Previous 
Treatment 


blood lymphocytes needed to effect 25% cy- 
totoxicity of 10* target eells. 
immunofiuorescence Labeling . 
and Cell Sorting 


Peripheral blood lymphocytes were la- 
beled with monoclonal antibodies aceord- 
ing to manufacturer's specifications for | 
flow cytometry. In each instance, 1 x 10° 
peripheral blood lymphocytes were: sus- 
pended in 50 4L of Dulbeeco's phosphate- 
buffered saline plus 0.2% sodium azide be-. 
fore the monoclonal antibodies 
added." Isotype-matehed fluorescein iso- 
thiocyanate (FITC)- and phosphat dyleth- 


anolamine (PE)-conjugated antibodies- E 


were used as controls to exclude Fe-related 
binding; all procedures were performed at. 


4°C. Typically, 1 X 10* cells were analyzed | a 2 
for single-color and two-color immunoflue- ^^. 


rescence. | 

For separation of specific antibody: 
labeled populations, 210° cells were 
stained and sorted as previously 
described." Cell viability after sorting by 
trypan blue exclusion ranged from 80% to 
90%. Cell sorting was performed or an - 
FACStar-plus cell sorter (Becton Dickin- E 
son, Mountain View, Calif). n 

The monoclonal antibodies used in this 
study include anti-CD3 (directed against 
the T-cell receptor-associated epitope), an- 
ti-CD4 (molecules associated with T-helper 
cells), anti-CD8 (molecules associated with 
T-suppressor/cytotoxic cells), anti-CD16 
and anti-CD56 (markers that identify Nk 
cells), anti-CD2 (antigen characterized as 
an adhesion molecule), and anti-CD20 (mo'- 
ecule associated with B cells), all obtain d 
from Becton Dickinson. 











Measurement of Circulating 
immune Complexes: C1q-Binding | 
Test 


Serum samples were collected from elot- E 


ted blood and then frozen at —70?C until — 


1303. 


















were 











tested, as previously. described: » Hunan 


Í Clq (Cytotech Ine, San Diego, Calif) was 


` - labeled with iodine 125 (I) by the iodobead 
^ method (Pierce Chemical Co, Rockford, Ill). 


Five hundred micrograms of Clq was mixed 
with 1 mCi of sodium labeled with '“I in 0.01 


. mol/Lof phosphate-buffered saline at a pH 


-of 7.4, in a final volume of 1 mL on ice. One 
-jodobead was added to this mixture, and 
-incubation was continued for 4.5 minutes. 
-Labeled Clq was separated from free Ton 
a 10-em column of Sephadex G-25 (PD-10 
-eolumn; Pharmacia, Piscataway, NJ). The 

< Clg-binding test was performed as previ- 
-ously described,” using edetic acid-treated 
gerum samples, according to the method of 





/. Zubler et al.” Results were expressed in 


micrograms per milliliter equivalents of 
heat-aggregated IgG, with reference to a 
standard curve made with purified IgG, ag- 
gregated at 63°C for 20 minutes at a con- 
centration of 3 mg/L and diluted serially in 
heat-inactivated (56°C, 20 minutes) normal 
donor serum. Serum samples from healthy, 
age-matched normal donors were used as 
negative controls, and serum samples from 
patients with previously determined ele- 
vated levels of ClqBM provided positive 
controls in each test run. 


Measurement of 
Circulating immunoglobulins 


Plasma IgG, IgA, and IgM concentrations 
were measured by an immunoturbidimetric 
technique, developed on the computer-pro- 
grammable ROCHE COBAS BIO Centrifu- 
gal Analyzer (Roche Analytical Instru- 
ments Ine, Nutley, NJ), using IgG, IgA, and 
IgM calibrators and anti-IgG, anti-IgA, and 
anti-IgM sera (Atlantic Antibodies, A. 
Charles River Co, Searborough, Me) as pre- 
viously reported." The normal values es- 
tablished in our laboratory for IgG, IgA, 
and IgM are 6.5 to 17.5, 0.75 to 3.3, and 0.3 
to 2.25 g/L, respectively. Since antigen ex- 
cess would lead to soluble antigen-antibody 
reaction product and hence to underesti- 
mation of plasma immunoglobulin concen- 
trations, serum protein electrophoresis, us- 
ing the Beckman Paragon Electrophoresis 
System (Beckman Instruments Inc, Fuller- 
ton, Calif), was performed on each sample 
to identify any highly elevated immuno- 
globulin before quantitation by the immu- 
noturbidimetrie method. Any sample with 
high immunoglobulin elevation was appro- 
- priately diluted. 


Immunologic Monitoring Schedule 

Blood samples for isolation of peripheral 
blood lymphocyte populations were ob- 
tained prior to the initiation of lymphokine 
therapy in all instances and as indicated 
within the text. Likewise, NK cell and LAK 
cell activities, lymphocyte subset determi- 


EUM absolute honit counts, aud 


humoral immune parameters were as- 
sessed 72 hours following completion of 
each 4-day continuous IL-2 infusion (ie, on 
days 8, 15, and 22 of each cycle and prior to 
the beginning of each cycle). All analyses 
were performed with freshly isolated lym- 
phocytes and without further in vitro cul- 
ture with IL-2. 


Statistical Methods 


Differences from baseline pretreatment 
values for each immune parameter were 
assessed using a Wileoxon matched-pairs 
signed-ranks test to incorporate the pair- 
to-pair variability of the patients' data. 
Each patient served as the pairing factor. 
All P values less than .05 were considered 
statistically significant. 


RESULTS 
immunologic Profile of 
Treated Patients 


Table 2 shows the immunologic pro- 
file of 10 patients entered into the 
study. Several features distinguish the 
population as a whole from both nor- 
mal healthy controls and other popu- 
lations with head and neck cancer, 
previously analyzed in our labor- 
atory. 5^ The most marked abnor- 
mality relates to levels of circulating 
immune complexes and serum IgG. 
Levels of these latter two parameters 
(Table 2) were markedly higher than 
those from a group of patients with 
previously untreated head and neck 
cancers and from the healthy controls 
noted in our laboratory.??' These high 
levels have been reflective of aggres- 
sive disease that is nonresponsive to 
chemotherapeutic agents and associ- 
ated with a poor prognosis.” AJ. 
though the abnormality was not as ex- 
treme as the humoral status, these 10 
patients expressed low levels of CD4 
lymphocytes with a CD4:C8 ratio of 
0.94 + 0.13; these values were lower 
than those for a population of patients 
with previously untreated head and 
neck cancer evaluated by our 
laboratory.” Natural killer cell aetiv- 
ity expressed by the. population was 
likewise diminished . compared with 
historical normal controls and with a 
population with previously. untreated 
head and neck cancers evaluated i in our 
laboratory. o cocs 





In subsequent longitudinal studies, . 


patients 8 and 10 were excluded from 
analysis. These two patients developed 
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significant pulmonary toxicity after 4 
days of therapy and received no fur- 
ther IL-2/INF-a. Thus, longitudinal 
immunologic changes could not be as- 
sessed. Additionally, we noted no de- 
finable pattern of change in humoral 
response in treated patients (ie, treat- 
ment-induced changes in circulating 
immune complex levels and in immu- 
noglobulin class levels). Levels of each 
of the humoral parameters identified 
in Table 2 were slightly (but not sig- 
nificantly by the Wilcoxon test) dimin- 
ished on days 8, 15, and 22 of the first 
cycle (data not shown). We thus will 
focus the remainder of the results sec- 
tion on alterations in eellular immu- 
nity. 
Quantitative Lymphocyte Analyses 


Table 3 shows quantitative white 
blood cell subset changes on days 0, 8, 
15, and 22 for the treated population. 
Beginning on day 8, significant in- 
creases were noted for both the per- 
cent and absolute numbers of lympho- 
cytes and eosinophils. These increases 
were maintained throughout the first 
cycle (ie, days 15 and 22). Of note is 
that increases in lymphocyte counts 
occurred in all patients but one (pa- 
tient 6). That patient was noted to have 
a congenital immune deficiency syn- 
drome, dyskeratosis congenita. Fol- 
lowing a transient increase in lympho- 
cyte count on day 8, patient 6 subse- 
quently maintained a relative decrease 
in the absolute number of lymphocytes 
compared with the value on day 0. 

Lymphocyte counts characteristi- 
cally were noted to increase 48 to 72 
hours following eompletion of treat- 
ment. During the 4-day interval in 
which patients were receiving combi- 
nation lymphokines, a relative lym- 
phopenia was induced in all cireum- 
stances (data not shown), as previ- 
ously noted in patients with other solid 
tumor processes.* | 

We next examined changes in popu- 
lations of lymphocyte. subsets 
throughout one cycle of therapy (Table 
4). As a percent of total lymphocytes, 
the greatest subset increase involved 
CD56* lymphocytes. By day 22, the 
percent of CD56* lymphocytes in- 
creased nearly threefold for the total 
patient population (P < .05). All other 
evaluated lymphocyte subsets de- 
creased as a percent of peripheral 
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Table 2.—immunologic Profile of Patients Receiving IL-2 and INF-a* 


Absolute 


Cellular Status 


Lymphocyte Subsets, % 

























































: Lymphocyte 
Patient S CIC, Count ! 
No. ug/ml igG IgA igM (X10?/mm* — CD3  CD4  CD8  CD20  CD56 
5 SAM d23 14.21 3.40 1.07 0.7 57 27 31 19 10 
| E: 124 12.55 1.99 2.20 1.2 44 26 19 29 9 
ED NEP 1200 28.63 2.64 1.15 0.8 55 24 81 17 19 
(124. . 45 1095 245 1.00 0.6 69 18 48 5 10 
^ 8 73 7.46 2.60 0.86 1.7 75 - ~ - 15 
DE ME 13.04 1.79 1.31 1.8 88 42 30 2 6 
aub ue 3 71 16.79 2.17 1.89 0.8 69 24 45 10 20 
= og 598 13.08 4.17 1.08 1.6 76 29 48 4 24 
5 DI 108 10.54 2.14 0.66 0.4 80 42 32 5 14 
7 Ae 178 14.91 4.62 1.94 1.0 71 40 34 5 17 
Totals, 263 14.22 2.80 1.32 1.0 68 30 35 11 14 
sj oc mean t SE: * 115 t 1.80 +0.30 +0.16 +0.2 t4 +3 +3 +3 t2 
BE *iL-2 indicates intesieukin 2; INF-a, interferon alfa; CIC, circulating immune complex; and minus sign, parameter not evaluated. 
Table 3. —Quantitative White Blood Cell Subset Changes in Hs nd by | ape ll ept rin M IG 
Patients Receiving IL-2 and INF-a* j igi IRErSASE ID CEMR OD Gay v: 
Figure 1 shows a two-parameter 
contour analysis of CD56* lymphocyte 
subsets from a represertative patient 
Absoluie No. (XIG imm] during the course of therapy. The 
(9 a Flos o). CD56* cells in the sever. patients who 
“eis as) Oat) Gazin  Gorop | Tesponded principally eoexpressed the 
j Lymphoe: 1.0 £ 0.2 3.0 + 0.6} 37 * 1t 3.4 + Fc receptor epitope CD16 and lacked 
í ee (18 t 3) (33 + 4t) (32 + 5) (30 + 7) the T-cell receptor marker CD3, thus 
; Monocytes 0.4 + 0.2 0.5 + 0.1 0.6 + 0.1 0.7 + 0.1 corroborating that immunologic 
Re WIE RIS {changes indced by 2/1N in 
mee G41) (6 + 14) (13 + 3t) (17 + 6f) volved primarily an increase in NK 
"IL-2 indioates. ankin 2; and INF -«, interferon alfa. Values are mean + SE. celis. Figure 1 also shows that the in- 
TP « 05 compared with similar parameter on day O. tensity of CD56 antigens on the cell 
- surface of positively sta:ned cells like- 
Table 4.— Quantitative Lymphocyte Subset Changes in Patients wise increased, thereby causing an ob- 
Receiving IL-2 and INF-a* served enhancement of median fluo- 
rescence intensity of the CD56* popu- 
Lymphocyte _ lation. The absolute number of CD56* 
Parameters — 0 8 15 22 CD3- NK cells on day 22 (ie, at com- 
Gare ae : pletion of one cycle of therapy in these 
k (96 of total No.) eight patients) was significantly 
E  €p3 = G.7 £0.2 1.9 + 0.5ł 1.7 + 0.4 1.5 t 0.4 higher en P pretrestment values IS 
Om RE ain esa Mito] (LBE 09X10 elle per alie nili 
(30 + 5) (31 + 4) (33 + 4) (29 + 5) meter vs ; 0. oT + 0.02 x 10? cells per cu- 
Og + 0.1 1.1 + 0.3t 11+03 12+06 bic millimeter) (P < 05). Figure 2 . 
07 + 9) (41 = 6) (34 t 3) (Se t 2) shows results of the two-parameter x 
e 1x D.1 0.2 t 0.1 0.1 + 0.1 0.12 + 0.1 evaluation for CD56* : oe , CD56* P 
8019 gi AL Saa CD2*, and CD56* CD3* lymphocytes, 
Ct x 2.1 0.7 + 0.31 ^ 18 + 0.81 14 + 0.61 an ty mp locytes, 
um + 2) (32 + 51) respectively, i in seven 08 a ti treat 









) phocytes. T This eee in per- 
centage of CD56* cells induced 
` throughout the first cycle translated 
= into a greater | than 10-fold increase in 
... absolute numbers of the same cell 
< population by day 22 (P < .05). Seven 
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(40 + 81) 









of eight patients examined on day 15 
and on day 22 demonstrated an in- 
crease in CD56* cells. Patient 6, the 
young adult with dyskeratosis congen- 
ita, failed to show any appreciable 
lymphocyte subset percentage changes 
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longitudinally. The increase in CD56* 
CD16* cells was paralleled by an in- 
crease in the CD56* CD2* population. Y 
Thus, approximately "i £5» of the in- 
creased total CD56* population forthe . 
studied patient population on day 22. — 
expressed either CD16 or Cz anti- E 
gens. 








10? 10' 10° 10° 10° 
FL1 





FL 1 


Fig 1.— Two-parameter contour plots of CD56* subsets on day 0 and day 22 of interleukin 2 and 
interferon alfa therapy. Top left, Pretreatment (day 0), CD56* CD3* lymphocytes. Top right, Post- 
treatment (day 22), CD56* CD3* lymphocytes. Bottom left, Pretreatment, CD56* CD16* lympho- 
cytes. Bottom right, Posttreatment, CD56* CD16* lymphocytes. In all instances, CD56* lympho- 
cytes are indicated on the y-axis and are conjugated with polyethylene. Anti-CD3* and anti-CD16* 
^ monoclonal antibodies are conjugated with fluorescein isothiocyanate. On the basis of the control 
i^ sample, the contour plots were divided into quadrants to represent unstained cells (bottom left), 
.. cells stained with both fluorochromes (top right), or cells stained with only one fluorochrome (top 
left and bottom right). FL1 indicates green fluorescence; and FL2, red fluorescence. 


We questioned whether previous 
treatment with both radiation and 
-. chemotherapy was a significant factor 
|. preventing biologic response to IL- 
_ 2/INF-a. Results revealed that each of 
— five patients identified in Table 1 who 
were previously treated with both mo- 
` dalities demonstrated greater than a 
."10-fold increase in absolute numbers 
of CD56* cells. The absolute number 
(mean + SE) of NK cells increased 
from 0.16 + 0.2 X 10° cells per cubic 
millimeter on day 0 to 1.72 + 0.8 x 10° 
cells per cubic millimeter on day 22 for 
these five patients. The biologic effect 
.of IL-2/INF-a in patients with head 
and. neck cancer appears. independent 
of previous treatment with chemo- 
therapy and radiation. 
















Functional Lymphocyte Analyses 


The NK cell function of seven pa- 
ients was analyzed throughout one 


full cycle. By day 8, cytotoxicity (mean 
LU + SE) against K562 targets in- 
creased slightly from 43 + 9 LUs to 

t 2 LUs (P = .18). The increase in 
NK cell function compared with that 
on day 0 became more enhanced as 
treatment continued for the examined 
population, ie, on day 15, it was 78 + 16 
LUs (P « .05), on day 22, 69 + 12 LUs 
(P= .06). The LAK cell activity 
against MDA686-Ln was likewise ex- 
amined in six patients. Baseline num- 


bers of LUs on day 0 and day 8 were 


always less than 1. Increases in activ- 
ity against MDA686-Ln became appar- 
ent by day 15. By day 22, three of six 
patients examined showed measurable 
activity (range, 15 to 40 LUs). Fluores- 
cent-activated cell sorting experi- 
ments were performed with peripheral 
blood lymphocytes from three patients 
during the course of therapy. Results 
in Table 5 demonstrate that cytotoxic 
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Fig 2. —Percent of CD56* subsets as deter- 
mined by two-parameter analysis using anti- 
CD3 (open triangles), anti-CD16 (open dia- 
monds), and anti-CD2 (open circles) mono- 
clonal antibodies. Results represent the 
mean + SE for indicated CD56* subset on the 
indicated day of treatment in seven cases 
evaluated. 


activity (mediated by both NK cells 
and LAK cells) during IL-2/INF-o 
therapy was mediated by CD56* NK 
cell subsets. 


COMMENT 


The natural immune status of pa- 
tients with head and neck cancer is 
enhanced by therapy with combina- 
tion IL-2 and INF-a. The patient pop- 
ulation treated with one 18-day cycle 
demonstrated significantly increased 
numbers of CD56* lymphocytes and 
NK cell activity as measured against 
K562 target cells in vitro. That the one 
was clearly a natural immune phe- 
nomenon was further demonstrated 
through the use of two-parameter phe- 
notypic analysis. The majority of 
CD56* cells expanded by therapy ex- 
pressed the CD16 antigen (expressed 
solely on non- T-cell lymphocytes) and 
lacked the CD3 antigen. Furthermore, 
sorting the peripheral blood lympho- 
cytes into either an enriched CD56* or 
CD56- population demonstrated that 
cytolytic activity—as ^ measured 
against K562 and the LAK cell 
squamous cell carcinoma target, 
MDA686-Ln—resided within the 
CD56* cells. The results confirm initial 
observations by Phillips et al who 
evaluated a group of 11 patients with 


cancer (three with melanoma and 


eight with renal cell careinoma) for 
biologic effect induced by continuous 


infusion of IL-2. Furthermore, the in- 


creased intensity of CD56* antigens as 
well as the increased expression of 
CD2* antigens expressed in these re- 
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Table 5. — Natural Killer (NK) Cell and Lymphokine-Activated Killer (LAK) Cell Activities 
Mediated by CD56* Lymphocytes i in Patients Receiving Interleukin 2 and Interferon Alfa 





i Unseparated¢ CD56* CD56- Unseparated CD56* CD56- 
. NES, — 87 185 ND£ 26 67 ND 
La: " 88 125 ND 19 83 ND 
4 / 56 222 ND 16 57 ND 
Totals, B 
‘mean + SE 653 t &8 1773 +283 ND 20.3 + 30 690-776 ND 





LAK Cell Activity, LUt 

















*NK cell activity measured in vitro against K562 in a 4-hour chromium 51 release assay. 


tLAK celi activity measured ir vitro against the squamous cell carcinoma ceil line in a 4-hour chromium 51 


release assay. ^- 


tlymphocytes: were tested against the indicated target with unseparated or separated into CD56*, CD56- 


populations: by fiworescent: -activated cell sorting. 
ND indicates no y detectable lytic unit (LU) activity. 


.  spectivecells during the course of ther- 


| apy are consistent with results gener- 


ated by Thompson et aP who further 
isolated these "bright" CD56* cells and 
found them to be the most potent me- 
diators ef NK/LAK cell function. Our 
results reveal for the first time that the 
patients with head and neck cancer, 
although characteristically considered 
an immunosuppressed population 
compared with other patients with 
solid tumer," are capable of develop- 
ing an enhanced natural immune sta- 
tus with lymphokine therapy. Fur- 
thermore, the capacity togenerate this 
enhanced response is not restricted by 
previous treatment (including chemo- 
therapy and irradiation). 

Results of this study also demon- 
strate that significant changes in nat- 
ural immune status were not paral- 
leled by consistent alterations in other 
immune parameters consisting of cir- 
culating immune complexes, immuno- 
globulin classes, and T-ceil lymphocyte 
subsets expressing CD3, CD4, or CD8 
antigens. Each of these parameters 
had been chosen because of its previ- 
ous associations with prognostic out- 


... come in patients with head and neck 
< cancer 223338 As such, each parameter 








~~ has been considered to either directly 


protect against disease progression or 
to reflect relevant antitumor response. 
We noted that the T4:T8 ratio of the 10 
patients entered into this study was 
0.94 + 0.18. Several previous studies 
had detailed changes i in T4:T8 ratios in 
patients receiving  IL-2-containing 
lymphokine regimens.”  Interest- 
ingly, the patients in those studies, af- 


T flicted principally with renal cell can- 
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cer and melanoma, had T4:TS8 ratios 
(approximately two each) considered 
in the normal range. This represents 
one distinct difference between the 
population examined in this study and 
individuals with other solid tumors.??* 
Differences in immune responsiveness 
between patients with head and neck 
cancer and patients with other solid- 
tumor cancer have been repeatedly 
emphasized. Several factors mili- 
tate against more meaningful compar- 
isons of lymphokine-induced changes 
among these populations with cancer, 
including population sample size, dif- 
ferent IL-2 regimens (both dose and 
mode of administration), different lab- 
oratory techniques to assess lympho- 
cyte phenotypic and functional 
changes, and lack of conformity in the 
time chosen within a particular treat- 
ment regimen for immunologie assess- 
ments. 

The choice of combination lympho- 
kines, consisting of IL-2 and INF-a, 
was based on preclinical studies that 
demonstrated a synergistic antitumor 
effect between the two agents.” It is 
of note, however, that Budd et al" 
demonstrated that the in vivo addition 
of INF-a may actually impede NK cell 
activation in patients receiving IL-2 in 
a dose-dependent manner. These latter 
in vivo results contrast with in vitro 
studies by Brunda et al? that report 
increasing augmentation of NK activ- 
ity with increasing doses of both IL-2 
and INF-a. Thus, it is uncertain 
whether the addition of INF-a will ac- 
tually be beneficial in those cireum- 
stances in which NK cell activation 
may play the predominant role in con- 


Interleukin 2 /Interferon a—-Schaatz et al 



















trolling disease pro pescion 

The interpretati 
vivo immune modifi 
data presented, mu 
ually the achievem 
biologie, and clinie 
that regard, the der 
level of significai 
significance of an 
we reported stat 


may still re 
relevant Mie 





mains to id reoh \dditionally, 
levels of activated na aral immunity 
achieved in various pretocols : may be : 
biologically relevant; however, this — . 
particular immüne system may not be 
the critical clinical factor (ie, the fac- 
tor that controls disease’ k 

Our choice of a regimen containing 
IL-2 for the presented clinical study 
was based on preliminary background 
studies. 6182733 Our focus has been 
on the role of NK cell fanction within 
peripheral blood as a mechanism to 
control metastatic disease. Distant | 
metastases have been implicated as a... - 
principal factor in our inability to pro- —— 
long survival of the patients with head 
and neck cancer despite more aggres- 
sive treatment regimens against local 
disease. However, since chemotherapy 
has failed to appreciably alter meta- 
static disease progression, the capac- 
ity to activate natural immune mech- 
anisms in an adjuvant setting to con- 
trol metastatic disease may have 
clinical significance. Corversely, no re- 
lationship between levels of NK cell 
activity expressed within peripheral 
blood and the probability of local dis- 
ease progression can be identified 
within primary tumors when quanti- 
tated immunohistochernically. Thus, | 
the peripheral activation of natural 
immunity as demonstrated in the de- 
scribed protocol may be entirely irrel- 
evant to local disease progression. 
Studies are in progress to determine 
the clinical efficacy of IL-2 and INF-a 
therapy for patients with head and 
neck cancer, and results will be re- 
ported separately. 
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Editorial Footnote 


The authors have provided an excellent 
preliminary report of their observations 
concerning the ability of interleukin 2 and 
interferon alfa to augment immune func- 
tion. They have demonstrated in vivo that 
the positive effect previously reported with 
other solid tumors can also be doeumented 
in head and neck tumors. We await further 
clarification of the clinical usefulness of 
this strategy in terms of understanding the 
reported biological effects, especially such 
key matters as tumor response, toxicity, 
and patient survival. 

Byron J. BAILEY, MD 
Galveston, Tex 
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+ Distortion product otoacoustic emis- 

sions (OPOEs) were recorded in a group of 

n normally hearing. subjects (29 ears) and a 

. group of subjects whose conditions were 
vs diagnosed a5 sensorineural hearing loss 
Du (23 ears) to study ary correlation that 
é might exist between DPOE characteristics 
and hearing impairment of different con- 
figurations. Three different DPOE para- 
digms nave been used to investigate the 
influence of different test parameters on 

the DPOE data for normal and hearing-im- 
paired ears. All normally hearing ears dem- 
onstrated detectable DPCEs, provided 

that the primary tone level was above a 
certain value. Hearing-impaired ears pro- 
duced substantially reduced DPOEs com- 
pared withnormally hearing subjects when 

the primary frequencies f, and f, corre- 
sponded to the region cf hearing loss. Our 

' . dataaiso suggested that, in general, more 
than ome f; /f, ratio is needed to examine 
_ any perticular frequency region. The 


2 DPOEs- previde:  frequency-specitic infor- 















rthe r devéloament, í may temi: a basis 
oninvasive, St method of 


Anaya fe División. of Oto! R Surgical 
Research: waren ae d Neur eiren Sci- 









" "Bürg— Vol 116, November 1990 


toacoustie emissions (OEs) are a 
propagation of audiofrequency 
signal into the ear canal from the 
cochlea, transmitted through the os- 
sicular chain and tympanum. The OEs 
are believed to originate from active 
mechanical forces generated by the 
outer hair cells (see Kim! for a review). 
The OEs can oecur spontaneously or 
can be evoked by an acoustic stimulus, 
eg, tone bursts, clicks, or a pair of tones 
(distortion product OEs [DPOEs]). 
Click-evoked emissions have been 
used more extensively in clinical stud- 
ies to date. Following the original 
studies of Kemp and colleagues,’ sev- 
eral other investigators have pre- 
sented results of eliek-evoked OEs for 
normal and hearing-impaired sub- 
jects. Bonfils and Uziel* indicated that 
click-evoked emissions could not be 
elicited from ears showing a subjective 
click threshold higher than a 30- to 35- 
dB hearing level. Similar findings in- 
dicating no detectable click-evoked 
emissions in subjects having a mean 
hearing loss greater than 45 dB were 
reported by Collet et al.’ These studies 
suggest that click-evoked OEs are a 
useful tool for the detection of a hear- 
ing loss. The usefulness of click-evoked 
emissions as a clinical tool is limited, 
however, as the lack of an emission ean- 
not quantify the degree of hearing 
loss.’ The cliek-evoked OEs do not pro- 
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vide frequetiey-apéeii information ue x 
because a click stimulus is a wideband ^. 
signal that stimulates the. entire — 


cochlea. In addition, the frequency 
spectrum of the cochlear emission is 
variable between subjects and is not 
directly related to the. pure-tone audi- 
ometrie thresholds. ^ 


Comparatively. little work has been B 


done to determine the clinical value of 


DPOEs.’** When a healthy ear is stim- ——— 
ulated by two tones with frequencies ft o 
and f, (f, > f), distortion product Sig- 

nals are generated in the region of the —_ 
cochlea when the two primary tones © 
overlap." These distortion products, 
the most prominent of which occur at 
a frequency equal to 2f,-f,, can be 


detected by a. microphone placed in the 


external auditory canal. On the basis E 


of previous research conducted ¢ on lab- 
oratory animals," we postulate that . 
in humans, the DPOEs are diminished ! 
or absent when the primary tone fre- 
quencies correspond to an impaired 
region of the cochlea. Thus, DPOEs 
may provide more frequency-specific 
information of the cochlear functional- 
state than the click-evoked OEs. The 
clinical application of such an analysis- 
could provide an objective noninvasive - 
method of assessing cochlear function. 

In this article, we will present re- 
sults of DPOEs obtained from both 
normal and hearing-ifpaired: adult 
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exist between DPOE characteristics 
and hearing impairment of a different 
: configuration and to evaluate the 
 DPOEs as a clinically useful method of 
assessing cochlear function. 


SUBJECTS 


Data were collected from 15 normally 
hearing adults (29 ears) whoranged from 21 
to 41 years of age. The criteria for normal 
hearing were that the pure-tone thresholds 
be at a 10-dB hearing level or better for the 
octave frequencies 250 to 8000 Hz and for 
the interoctave frequencies 3000 and 6000 
Hz, and that tympanometry showed normal 
middle ear function. 

Data were also collected from 12 hearing- 
impaired adult subjeets (23 ears). Their 
conditions were all diagnosed as a senso- 
rineural hearing loss without evidence of 
retrocochlear involvement. This diagnosis 
was based on results of the following dif- 
ferential auditory tests: pure-tone audio- 
metric thresholds, performance-intensity 
function for phonetically balanced words, 
acoustic reflex thresholds, and acoustic re- 
flex decay." 

À consent form, approved by the Institu- 
tional Review Board of the University of 
Connecticut Health Center, Farmington, 
was signed by every subject after the nature 
of the experimental procedure had been 
fully explained. 


METHOD 


A custom-made probe, containing a mi- 
erophone (Knowles EA 1842) and two min- 
iature earphones (Knowles 1716), was used 
to measure the DPOE. 

The initial experiments were carried out 
with the use of an analog system to gener- 
ate the two-tone stimuli and to analyze the 
cochlear response. Two equilevel pure-tone 
signals with frequencies f, and f, were sep- 
arately generated by two oscillators 
(Hewlett-Packard 239A). Each signal was 
then separately attenuated (two Hewlett- 
Packard 350D attenuator sets) and sent to 
one of two earphones in the probe. The am- 
_ plitude spectrum of the microphone signal 
.was analyzed by a sweep-frequency wave 
analyzer (Hewlett-Packard 3580A) with a 
: 10- or 30-Hz bandwidth and was displayed 
.on an X-Y recorder (Hewlett-Packard 
7035B). | j 
. To speed up the DPOE measurement 
- procedure, we developed a digital system at 
-a later stage of this study. This system, 
based on a signal processing-and-interface 
"board (Ariel DSP-16) and a personal com- 
_puter (IBM PC/AT), generated the stimu- 
‘jus signals and analyzed the DPOEs. The 


- human ears. The aim of this study isto - 
: demonstrate a correlation that might 





waveforms corresponding to the stimulus 


frequencies f, and f, were synthesized by the 
computer. The two sinusoidal signals, 3 
seconds in duration, were generated at a 
50-kHz sampling rate through two separate 
channels of a 16-bit digital-to-analog con- 
verter on the signal processing-and-inter- 
face board. The two analog signals were led 
to a switching system (Wavetek 601) with 
two  computer-controlled attenuators. 
These two sinusoidal signals were sent to 
two separate earphones in the probe. The 
microphone output signal was amplified 10 
times (20 dB) and filtered (48 dB per octave) 
by a (Krohn-Hite 3342) filter with the eutoff 
frequency of the filter set at approximately 
a half-octave below the 2f,-f, frequency. The 
filtered signal was sampled by the 16-bit 
analog-to-digital converter of the DSP-16 
board at a sampling rate of 50 kHz. A fast- 
Fourier transform of the waveform was 
calculated, yielding a spectrum of the emis- 
sion signal. For each measurement, all test 
parameters and fast-Fourier transform 
outputs were stored on a computer disk for 
further analysis. 

Three different paradigms were used to 
perform DPOE measurements. The input- 
output paradigm (response vs level) was 
performed with the use of the analog sys- 
tem. The iso-(f,/f, ratio) paradigm (re- 
sponse vs frequency) and the iso-(2f,-f,) 
paradigm (response vs f/f, ratio) were both 
performed with the use of the computer- 
based digital system. 


The Input-Output Paradigm 


The frequencies f, and f, were kept con- 
stant while the level of these primary tones 
were increased equally in 3- to 4-dB steps. 
The tone levels ranged from a minimum 
value that produced a 2f,-f, emission above 
background noise, to a maximum of an 80- 
dB sound pressure level (SPL). The input- 
output emission characteristics were mea- 
sured for two pairs of primary tones. One 
pair in the middle-frequency region had 

, = 1850 Hz, f, = 2200 Hz, and 2f,-f, = 1500 
Hz. The second pair was in the high-fre- 
quency region where f, = 3700 Hz, f, = 4400 
Hz, and 2f,-f, = 3000 Hz. The f,/f, ratio for 
both pairs was 1.19. Input-output data were 
collected from nine normally hearing sub- 
jeets (17 ears) and nine hearing-impaired 
subjects (18 ears). 


The Iso-(f,/f,) Paradigm 


The f,/f, ratio was kept constant at 1.2 
while the frequencies f, and f, were varied 
in such a way as to produce an equally 
spaced logarithmic frequency scale equal to 
the geometric mean of f, and f,. This fre- 
quency scale of the geometrie mean was 
composed of 11 different points, divided into 
four points per octave, between the fre- 


/1310 Arch Otolaryngol Head Neck Surg— Vol 116, November 1990 





quencies of 1 and 5.7 kHz. The level of the 
primary tones was kept constant at 65 dB 
SPL. Iso-(f,/f,) data were collected from 
eight normally hearing subjects (16 ears) 
and four hearing-impaired subjects (seven 
ears). 


The iso-(2f,-f,) Paradigm 

The frequency of the 2f,-f, emission was 
kept constant at 1530 Hz while the frequen- 
cies f, and f, were varied. In this way, the 
ratio of f,/f, was changed, in steps of about 
0.02, from a low value of 1.08 to the largest 
value of 1.4. The level of primary tones was 
kept constant at 70 dB SPL. Iso-(2f,-f.) data 
were collected from five normally hearing 
subjects (10 ears) and two hearing-im- 
paired subjects (four ears). 

All DPOE measurements were carried 
out with the subjects seated comfortably in 
a single-walled, sound-attenuated room. 
Subjects were instructed to remain as quiet 
as possible during the test periods. A typi- 
cal session required approximately 1 hour; 
this included brief rest periods. Some sub- 
jeets participated in more than one exper- 
imental paradigm. 


RESULTS 


The DPOEs represent nonlinear be- 
havior of the peripheral auditory sys- 
tem. If the system were perfectly lin- 
ear, stimulation of the system with 
two tones at frequencies f, and f, 
should produce only the f, and f, and no 
other frequencies in the acoustic sig- 
nalin the ear canal. Therefore, the ap- 
pearance of any other frequencies, 
such as 2f,-f, or 2f,-f,, constitutes a de- 
viation from the linearity, ie, nonlin- 
ear behavior of the system. The most 
prominent DPOEs occur at a fre- 
quency equal to 2f,-£,, although other 
DPOEs, such as 2f,-f, and f,-f,, do 
occur. Figure 1 illustrates an example 
of an acoustie signal spectrum for a 
normally hearing human ear with the 
stimulus frequencies f, = 1294 Hz and 
f; = 1562 Hz (panel B), as compared 
with the spectrum of a signal seen in 


an inanimate cavity subjected to the 


same stimuli (panel A). Both spectra 
represent fast-Fourier transforms cal- 
culated by the computer-based system. 
As noted in Fig 1B, the human ear had 
a prominent emission at a frequency 
equal to 2f,-f,, with a less prominent 
emission at 2f,-f,. In the test cavity, the 
spectrum contained peaks only at fre- 
quencies f, and f,, and there were no 
distortion frequencies generated be- 
cause of the laek of any nonlinear 
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he no d hal € ears were us only 
pom when a distinct DPOE peak was de- 
tected in the spectrum of all sampled 

. ears. In the region ef the lower levels 
of primary tone stimulation («58 dB 
SPL), not all ears demonstrated the 
2f.-f, DPOE. There^ore, the mean in 
this region was caleulated only for the 
ears with a detectable DPOE, and the 
SD was not computed. 

The jnput-eutput characteristics 
showed. that hearing-impaired ears 
| produced ‘substantially reduced 
 DPOEs compared with normally hear- 
ing subjects when the primary fre- 
quencies correspondad to the region of 
severe hearing loss. This is illustrated 
in Fig 2C, showing that the left ear of 
subjeet:13 produced no DPOE when 
the primary frequercies f, = 3700 Hz 
and f: = 4400 Hz corresponded to the 
region of severe hearing loss (closed 
triangles with arrows). The right ear 
of subject 13 did produce an emission 
for this stimulus frequency pair; how- 
ever, this: was below the normal range 
(Fig 2C, open. iriang es), which corre- 
lates with the 40-dB hearing level at 4 
UE T z: noted on the audiogram. In con- 
en the stimulus i ss 
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Fig 1.—Examples of amplitude spectra of a microphone output signal when a probe was s placed UA 
in a test cavity (A) or in an ear canal of a normally hearing human subject (B). The spectra rep . 
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resent fast-Fourier transforms calculated by a computer-based system. The. distortion product. 
otoacoustic emissions at 2f,-f, and 2f,-f, are presented in the human ear but not in the test cavity. ` 
SPL indicates sound pressure level; and L1 and L2, the level of. the f, and E: tone, reapectively. is 


quencies (f, = 3700 Hz, f, = 4400 Hz) 
corresponded to the normal portion of 
the audiogram (Fig 3C). 

The iso-(f,/f,) characteristic (Fig 4) 
demonstrated the relationship be- 
tween the level of the 2f,-f, DPOE and 
the geometric mean of f, and f,. The 
mean of the 2f,-f, emission from 16 
normal ears is depicted by the solid 
line in Fig 4 (B and D), with the dotted 
lines representing the +1 SD from the 
mean. The mean DPOE showed a dip of 
about 3 dB SPL at 2 kHz. This finding 
is eonsistent with that in the previous 


report by Länsbury-Märtin et al 7 On E 
either side of this dip, the level of the 
2f,-f, DPOE was constant at approxi- - 
mately 8 dB SPL for the geometric | 
means between 1 and 1.4 kHz, and . 
slightly higher atabout 10 dB when the | 
geometric mean of the primaries was | 
between 2.8 and 4.8 kHz. The SDforthe . 
16 normal ears ranged from 2. 9 to 5.6 
dB SPL. 


Figure 4 also depicts the iso-(f,/f,) E 
DPOE data of two hearing-impaired 
subjects, with their respective. audio- p 
grams. Subj ect 11 had DPOEs close to 5 
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Fig 3.—4A, Pure-tone audiogram from subject 20 with sensorineural 


hearing loss. B and C, The relationship between the level of the 2f,-f, 
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with f, = 1850 Hz and f,- 2200 Hz (B) and f, = 3700 Hz and 


fa = 4400 Hz (O. See i 2 for. r other details. SPL indicates sound 
pressure level. du y 
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those seen in normal ears for the mean 
stimulus frequencies up te 2 kHz. How- 
ever, there were no detectable DPOEs 
measured when the mean stimulus 
frequeney was greater than 2.5 kHz 

= (triangles with arrows in Fig 4B). This 
... DPOE pattern corresponds well with 
-= the "ski-slope"-type audiogram found 

in subject 11; this audiogram revealed 
‘normal hearing in the lower frequen- 
id an inerease in the hearing 
din the higher frequency re- 
' 4A). Subject 24 produced a 
plex DPOE pattern (Fig 4D) 
‘responded to the increased 
' of the audiogram (Fig 4C). 

is in subjec: 24 were close to 
nge for the lowest three 

ney pairs. There was no detect- 
DPOE when the geometric mean 
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for the right and left ear, respectively. 
As the mean stimulus frequencies in- 
creased, the DPOE pattern of subject 
24 again revealed some points near the 
normal range. These again corre- 
sponded to the improvement in the 
hearing thresholds seen in the audio- 
gram, especially for the right ear. Data 
collected via the iso-(f,/f,) paradigm 
supported the findings of the input- 
output paradigm, revealing a good cor- 
relation between the hearing thresh- 
old and DPOE in specific frequency re- 
gions. 

In Fig 5, the mean and SD of DPOEs 
from 10 normal ears are depicted (sol- 
id and dotted lines, respectively) as a 
function of the f/f, ratio. The top z- 
axis is a nonlinear scale corresponding 
to the geometric mean of f, and f,. The 
average DPOE amplitude curve 
Showed a broad peak that was maxi- 
mal at an f,/f, ratio of approximately 
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1.18. Further sepárationof the f, and f, | 
stimulus resulted in a decrease in the 
DPOE level for the nermalearstested. - 
The general shape cf this iso-(2£,-£)) 
characteristic is consistent with that 
previously reported by Harris et al 
although no decrease in emission at an. 
f,/f, ratio of 1.1, as seen in the data of. 
Harris and coworkers,’ was found. 
This dip in the emissien curve was see: 








ever, it was not reflected in the average 
data. This difference may be due tothe - 
slightly different parameters used in. 
our study when compared with those of . 
Harris et al* Lr m d 
Figure 5 also depicts the iso-(2f,-f,). 
results for two hearing-impaired sub- 
jects, subjects 11 and 24, as compared 
with the data from the normal ears. . 
Thesesubjects'audiogramsareseenin 
Fig 4. Subject 11 (Fig 5A) had DPOEs 
within the normal range for the lower - 
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dde where the geometric: mean vot 
the stimulus frequencies corresponded 
to the normal area of his audiogram. A 
3 dip can be seen in the DPOE curve at 
the f,/f, ratio of 1.1. There were no de- 
tectable DPOEs when the f/f, ratio 
: had higher values and the frequencies 
f, and f, corresponded to the region of 
“hearing impairment. The difference in 
:DPOEs obtained from the left and 





‘with his pure-tone audiogram that re- 
“veals a 20-dB difference in the hearing 
‘thresholds at 3 kHz. The iso-(2f,-f,) 
-characteristics for both ears of subject 
5024 (Fig 5B) were below the normal 
range. The shape of these curves was 
complex due not only to the changes in 
the f,/f, ratio but also to the complex 
-changes in the hearing thresholds as 
seen in Fig 4C. We would expect a 
change in the f/f, ratio to generate a 
broad-based peak of the DPOE level 
_. when plotted against f,/f, in a normal 
ear. However, hearing loss at certain 
- frequencies adds another variable that 
-affects the complexity of the response 
characteristics. The exact interaction 
of the above-mentioned two factors 
`= -needs further investigation. 


COMMENT 


The major findings of this study are 
-as follows: (1) all normal hearing ears 
inour sample demonstrated detectable 
|. DPOEs, provided that the primary 
-= tone level was above a certain value; (2) 
there was good correlation between 
the pure-tone audiometric thresholds 
and our DPOE data, ie, the DPOEs 
== were within or close to the normal 
~~ range when the primary frequencies 
corresponded to the normal hearing 
: region, and conversely, the DPOE was 
-mnotelicited when the primary frequen- 
-eies corresponded to the region of se- 
ji re hearing loss; and (3) in general, 
DPOE. measurements require using 
more than one f,/f, ratio when analyz- 
ing a. specific frequency. region. 
<- We used three stimulus paradigms 
o measure DPOEs. The input-output 
paradigm allowed us to determine the 
lowest | level of primary tones that pro- 
duced a detectable DPOE above the 
jise floor. This we defined as the 2f,- 
t, di tection threshold. In our previous 
study, we reported that ears with a 
greater sensorineural ‘hearing: loss 



































| right. ears of subject 11 are consistent 


Geometric Mean of f, and fz, Hz 





1530 1800 8100. 28007 2800 3400 
20 — 7 apne —— : 

L1 = L2 = 70 dB SPL m Ve E c A 2t,-f, = 1530 Hz 

A 
z 10 
a. 
[75 
i 
9 5 10 Normal Ears 
Ed 
5 0 
T 
Z | 
od -5 

Subject 11 
E Right Ear A 
Left Ear. Å 
—18 
1.0 1.1 1.2 1.3 1.4 1.5 
f/f, Ratio 
Geometric Mean of f, and f,, Hz 
1530 1800 2100 2500 2800 3400 

L1=L2 = 70 dB SPL 2f1,-f, = 1530 Hz 
| 
a 
o 
a 
a ' * 10 Normal Ears 
d 
© 
v 
2 
9 Subiect 24 


Right Ear A 
Left Ear Å 





1.0 1.1 1.2 1.3 1.4 1.5 
f./f, Ratio 


Fig 5.— The relationship between the level of the 2f,-f, distortion product otoacoustic emission and 
the f, /f, ratio. The f; and f, were varied, such that 2f,-f, was kept constant at 1530 Hz. A and B, 

The solid lines correspond to the mean, and the dotted lines correspond to the + SDs from the 
mean, for 10 normal ears. Top horizontal axis is a nonlinear frequency scale corresponding to the 


geometric mean of f, and f,. A, Emission for subject 11. B, "Emission for subject 24. In both panels, 


arrows indicate points where the amplitude of the distortion. product otoacoustic emission was be- 


low the noise floor. See Fig 4 for audiograms of the subjects. SPL indicates sound pressure level; 


L1 and L2, the level of the f, and f, tone; respectively. . CET 
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show a higher DPOE detec- 
i. The DPOE was not de- 
patients with hearing 
eater than 60 dB, even 
i stimulation levels as 
B SPL. In the current 
input-output paradigm 
hearing-impaired ears 
ubspentially reduced 













r s. ipa 
pneri when the. primary tones 
sponded to the Tegion of severe 





. hear ng loss. Wher the primary tones 


corresponded to the normal area of 
hearing sensitivity on the audiogram, 
n the emission response was within 





: : the. rmal range (Figs 2 and 3). 


‘Te obtain further frequency-specific 


information about cochlear function, 


we swept a broad range of f, and f, pri- 
mary frequencies by using the iso-(f,/ 
f,) paradigm. This paradigm enabled 
us te demonstrate the relationship be- 
tween the 2f,-f, DPOE and the geomet- 
ric mean of the primary frequencies. 
These "DPOE audiograms” obtained 
from two hearing-impaired subjects 


-showed good correlation with their 


pure tone behavioral audiograms (Fig 


As jadlonted in the introduction, we 
postulate that the 2f,-f, DPOE is gen- 
erated in the primary-frequency re- 
gion of the cochlea. Therefore, in this 
study, we have concentrated on deter- 
mining a correlation between DPOE 
behavior and the hearing threshold at 
the geometric mean of the primary 
frequencies. Additionally, we postu- 
late that the distortion product is me- 
chanieally propagated from the gener- 
ation region in the cochlea toward the 
stapes, through the middle ear, into 
the ear canal, and also toward the dis- 


ye tortion-frequency place? One may 


wonder, therefore, whether any corre- 





D lation exists between DPOE behavior 


nd the hearing threshoid at the dis- 
T E product frequency. We ad- 


i dressed this question by examining the 


DPOE behavior of ears that had two 
different hearing loss configurations: 
(1) an ear with hearing impairment in 
the vieinity of the primary frequencies 
and normal hearing in the region of 
the distortion -produet frequency, and 
(2) an ear with normal hearing in the 
regiomof the primary frequencies and 
hearing impairment at the distortion 
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product frequency. The first configu- 
ration is illustrated by the ski-slope- 
type audiogram in subject 11 (Fig 4A) 
and his iso-(f,/f,) data (Fig 4B). When 
the geometric mean of f, and f, was 
2382 or 2833 Hz (primaries in the 
region of impairment), the 2f,-f, fre- 
quency was equal to 1733 or 2075 Hz, 
respectively, which corresponded to 
the normal-hearing region of subject 
11. As shown in Fig 4B, the DPOE level 
in both ears at this frequency region 
was below the normal range or was not 
detectable. These examples indicate 
that normal hearing at the distortion 
product frequency does not guarantee 
normal DPOE levels. 

The second hearing loss configura- 
tion is not available presently in our 
own sample but was reported by Mar- 
tin et al." The right ear of subject 8 
represented in Fig 7 of Martin et al" 
had a normal-hearing threshold at all 
frequencies, except a 40-dB hearing 
loss at 6 kHz. The iso-(f,/f,) data from 
this ear showed a normal response 
when the primaries were in the region 
of normal hearing (around 8 kHz), 
even though the 2f,-f, frequency 
(around 5750 Hz) corresponded to the 
specific region of hearing loss on the 
audiogram. However, the input-output 
DPOE data from this ear, with the 
geometric mean of the primaries equal 
to 8 kHz, showed a higher DPOE de- 
tection threshold and a lower than 
normal DPOE level for primary tone 
levels below 55 dB SPL. From these 
findings, we suggest that although the 
functional state of the cochlea at the 
distortion-frequency placed may have 
some influence on the DPOE behavior, 
the major determinant of the DPOE 
behavior is the functional state of the 
cochlea at the primary-frequency re- 
gion. 

Both the iso-(f,/f,) paradigm and the 
input-output paradigm were carried 
out with the use of an f,/f, ratio of ap- 
proximately 1.2. This ratio was sug- 
gested as the optimum for the produc- 
tion of a maximum DPOE.? In our 
previous study,’ we reported an excep- 
tional result produced via the input- 
output paradigm from an ear with a 
30-dB sensorineural hearing loss at 4 
kHz. This ear demonstrated a growth 
of the DPOE level with a steep slope to 
higher than normal levels when the 
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primary-frequency n stio f,/ f. Was 1.19 
(f, = 3700 Hz, f, = 4400 Hz). When the 
f/f, ratio was 1.12 or 1.25 with the 
geometric mean of f i and f, all remai 
ing around 4000 Hz, this ear demo 
strated much lower than normal 
DPOE levels. This exceptional beha 
ior in the hearing-impai 
trates our view that. it is necessary to 
use more than one f,//, ratio when an- 
alyzing a specific frequency region be- 
cause the use of only one f,/f, ratio can 
produce misleading results. |. 

To observe the effect of a differing - 
f/f, ratio on the DPOE from normal 
and hearingimpairedears,weusedthe 





third paradigm, the iso-(2f,-f,), which 


plots a DPOE at a constant 2f,-f, fre- — 
quency (1530 Hz) against varying an |... 
f/f, ratio. The response of our normal . . 
ears was similar to those previously ^ . 
reported.5 The hearing-impaired sub-. 

jects tested continued to demonstrate 

a decreased DPOE when the stimulus ies 
frequencies corresponded to an area of |. 
hearing loss as determined by behav- = 
ioral audiograms (Fig 5). 2 

The DPOE data gathered by the - 
three paradigms used in this study... 
showed that the 2f,-f, DPOE levelde- — 
pends on several parameters, such as 
the level of primaries, the f,/f, ratio, — . 
and the f, and f, frecuencies. These ^ 
factors are interrelated, and a whole 
series of measurements is needed to 
obtain the entire image of the DPOE 
for a partieular ear. This requires a 
few sessions of measurements withthe — 
total duration of 2 ermore hours per |... 
ear. It is possible to increase the speed 
of the DPOE data analysis by i incorpo- 
rating changes in the hardware and 
software of the computer-based DPOE 
measurement system. Further devel- | 
opment of the method is necessary to 
obtain an optimum set of parameters 
for the DPOE test analysis, so that 
testing can be completed in a shorter 
time. After further development, anal- 
ysis of the DPOE may provide reliable 
information of cochlear function 
within a reasonable testing time pe- 
riod. 

Click-evoked emissions hae been 
used more extensively in clinical 
studies to date. It is a fairly rapid 
analysis, taking about E minute per ear 
with the use of a commercially avail- 
able instrument (the ILO88 Otody- 
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However, the accurate frequency-spe- 
cific information is not provided by 
click-evoked emissions due to the fact 
hat the stimulus is a short click (80 us 
long) with a wideband frequency spec- 
rum that stimulates the entire co- 
hlea. This makes the analysis of a 
pecific area of the cochlea more dif- 


| E In contrast, the DPOE is believed to 
be generated by a more specific region 
of the cochlea. Distortion product 
> otoacoustic emissions appear to be 
: generated in the organ of Corti in the 
region stimulated by the primary 
frequencies.” It has been shown that 
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, DPORs a are reduced or dliiina cad y 
factors that influence cochlear fune- 
tion, such as noise exposure or treat- 
ment with ototoxic drugs? It has been 


amie. TTE Ótodynài nies Ltd, 
London, England). It provides vale. | 
able, objective screening information ` 
about peripheral activity in a cochlea. 


also suggested that the outer hair cells 
are involved in production of 
DPOEs.'^' These findings support the 
view that DPOE methods have the po- 
tential to test the micromechanical 
properties of the outer hair cells in 
frequency-specifie regions. 

In our opinion, the combination of 
both the DPOE method (slower and 
more frequency specific) and the click- 
evoked OE method (faster and less 
frequency specific) will have a place in 
the measurement of cochlear function. 
After further refinement and develop- 
ment, OE tests in conjunction with 
auditory brain-stem response mea- 
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qum - The. subject: of perilymph fistula is 
o  contravarsial in part because the preoper- 
-ative diagnosis of perilymph fistula is dif- 
ficult. Patients suffering auditory and ves- 
tibular symptoms secondary to perilymph 
fistula, therefore, present a dilemma to the 
practicing physician. In some instances, 
patients with auditory and vestibular 
symptems in the absence of perilymph fis- 
tula wil be subjected to middie ear explo- 
. ration without benefit, while in other in- 
-stances patients with auditcry and vestib- 
. ular symptoms secondary to perilymph 
/ fistula will be denied surgical treatment. 
i Auditory. and vestibular symptoms are a 
quality of life issue. Therefore, in an effort 
to provide care of the highest quality the 
patient must be actively involved in the 
decisión process. Such involvament can 
be meaningful only after the patient is 
carefuliy counseled as to the pros and 
cons o surgery, as well as the alterna- 
tives. Aprognostic paradigm based on the 
personal experience of one of us (W.L.M.) 
-with perilymph fistula patients is de- 
scribediand is used in patient consultation 
in an effort to facilitate decision making. 
(Arch Otolaryngol Head Neck Surg. 

| 1990; teta 17: 1819) 


The ‘diagnosis aud treatment of per- 
ph fistula has recently been 
ect of considerable contro- 
sy he coi roversial issues, how- 
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spiracy than the well-being of the pa- 
tient suffering auditory and vestibular 
symptoms.'? 

Auditory and vestibular symptoms 
are a quality of life issue and only in 
unusual circumstances are they life 
threatening. Depending on the sever- 
ity of symptoms and the psychological 
profile of the patient, the disturbance 
can vary from a mere nuisance to total 
incapacitation. Further, of the four 
auditory-vestibular symptoms (tinni- 
tus, disequilibrium, aural fullness, and 
hearing loss) the first three are totally 
subjective, the treating physician 
must rely heavily on the patient's de- 
scription of the degree of disability 
suffered. Tinnitus, for example, can 
decrease one's ability to concentrate 
and consequently interfere with work, 
social activities, and sleep. Although 
tolerated by most patients, 20% of the 
37 million Americans suffering tinni- 
tus report that they are extremely an- 
noyed by this symptom and attempts 
of suicide in patients suffering tinnitus 
are well documented. 

Vertigo and other forms of vestibu- 
lar symptoms can also be incapacitat- 
ing. Many patients consulting a physi- 
cian for balance disturbance harbor a 
certain amount of anxiety because 
they are living in constant fear of a 
disabling and embarrassing attack 
with associated nausea and vomiting. 
In addition to this anxiety, many pa- 
tients experience total disruption of 
their daily routine leading to agitation 
and depression.* Other patients are in- 
capacitated as the result of constant 
lightheadedness, gait disturbance, or a 
fear of falling. Effeets of balance dis- 
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turbance impact on beth social and . . 
professional activities, often reducing 
the quality of life to an anmanageable des 
level.’ i 
Aural fullness, the third subjective — 
symptom associated with perilymph 
fistula, seems to be less troublesome 
than tinnitus and balance disturbance. : 
Patients with aural fullness do, how- 
ever, admit to their almost constant 
discomfort and frustration as the re- 
sult of this symptom.* Hearing loss is 
a disabling problem, which is more 
easily quantified due to its objective 
nature. Patients with significant hear- 
ing loss not only suffer disability in. — 
social and professional situations but ^ 
also experience a high degree of frus- 
tration and isolation dueto their loss.’ 
The physician committed to helping | ie 
the frustrated, and often incapaci- ^ 
tated, patient suffering auditory and - E 
vestibular symptoms is hampered by __ 
the difficulty in making the diagnosis 
of perilymph fistula short of perform- 
ing exploratory surgery. At least two 
options, however, are available. First, 
the physician may reserve middle ear — 
exploration for only those patients . 
who, based on clinical history, physical 
examination, and auditory-vestibular. 
studies almost certainly have peri- 
lymph fistula. In so doing, a significant í 
number of debilitated patients with. 
perilymph fistula will go undia nosed, 2 
untreated, and delegated to prolonged — 
suffering from their auditory-vestibu- im 
lar symptoms. The alternative is to- 
explore the middle ear of every patient E 
in which the diagnosis et perilymph |. 
fistula is even entertained after all : 
other known causes for | the datitory ES 
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Table 1.—Prognostic Paradigm" 

















of Success Chief Complaint History ECOG ENG 
90 Balance disturbance Antecedent trauma, straining, Abnormal Normal or consistent with a 
lifting, or barometric peripheral lesion 
pressure changet 
75 Balance disturbance or Noncontributoryt Abnormal Normal or consistent with a 
rapidly progressive peripheral lesion 
sensorineural hearing 
loss mann 
50 Balance disturbance or Antecedent trauma, straining, Normal Normal or consistent with a 
rapidly progressive lifting, decrease in peripheral lesion 
sensorineural hearing barometric pressuret 
` loss 
50 Balance. disturbance or Noncontributoryt Normal RVR, direction fixed 
rapidly progressive positional nystagmus 
sensorineural hearing 
loss 
25 Balance disturbance or Noncontributory t Normal Normal 
rapidly progressive 
sensorineural hearing 
loss 
10 Tinnitus Contributory or Abnormal Normal or consistent with a 
noncontributory t peripheral lesion 
10 Sudden sensorineural! Contributory or Normal, abnormal, or Normal or consistent with a 
hearing loss noncontributory unobtainable peripheral lesion 


* ECOG indicates electrocochleography; ENG, electronystagmography: and RVR, reduced vestibular response. 


+The symptom of aural pressure appears to be helpful although it is not part of diagnostic paradigm. 


and vestibular symptoms have been 
eliminated. This, of course, will subject 
a number of patients without peri- 
lymph fistula to middle ear exploration 
. and, in conjunction, subject the physi- 
- cian to "peer" scrutiny. Since neither 
of these two scenarios appear totaliy 
acceptable, a third may be preferable. 
"That scenario would be to present the 
"patient with all the pros and cons of 
the surgical procedure, as well as the 
alternatives, once the patient evalua- 
tion is complete. The patient could 
then be allowed to participate in the 
decision; one that may have a substan- 
^. tial impact on his/her remaining qual- 
ity of life. 
. MATERIALS AND METHODS 


[ a .A prognostic paradigm for the treatment 
of patients with suspected perilymph fis- 
.tula was developed as a result of the per- 
- sonal experience of one of us (W.L.M.).* This 
_ prognostic paradigm was primarily based 
on the patient's. chief complaint, history, 
and results of electrocochleography and 
- electrony stagmography (Table 1). Percent- 
| ages regarding the likelihood of oval and 
.round window grafting providing signifi- 
.€ant symptomatic improvement were de- 
-rived from the paradigm and presented to 
120 consecutive patients. who eventually 
- underwent perilymph fistula surgery. 
"These 120 patients represent less than 5% 





























-for auditory and vestibular complaints of 


-ofall patients referred to one of us (W.L.M.) 





unknown cause during that period. 

For the purpose of this article, sudden 
sensorineural hearing loss is defined as that 
loss that oceurs over a period of less than 3 
days and is equal to, or greater than, 15 dB 
in three consecutive frequencies. Further, 
the definition of a rapidly progressive sen- 
sorineural hearing loss is one in which 
there is an annual increase in threshold of 
15 dB or more in three consecutive frequen- 
cies. In patients who presented with a sud- 
den sensorineural hearing loss, improve- 
ment was considered significant if the hear- 
ing threshold decreased 15 dB or more in 
three consecutive frequencies immediately 
postoperatively. In patients suffering rap- 
idly progressive sensorineural hearing loss, 
the procedure was considered successful if 
the postoperative hearing threshold and 
discrimination remained unchanged for the 
immediate 12 months postoperatively. 

Assessment of balance disturbance and 
tinnitus was less objective by necessity. 
When the chief complaint was vertigo, if 
the patient experienced an average postop- 
erative interval between spells 10 times 
longer than the average preoperative inter- 
val they were considered to have gained 
significant improvement. Patients suffer- 
ing less well-defined vestibular symptoms 
were simply asked if they experienced sig- 
nificant improvement, modest improve- 
ment, or no improvement at all, or if they 
were made worse. A similar line of ques- 
tioning was used for tinnitus sufferers. 

Of 120 patients who underwent surgery 
for perilymph fistula, a 90% likelihood of 
significant improvement was offered to 
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similar 





Table 2.— Results 


Predicted 
Success, 






Percent 
improved 


No. of 
Patients 





seven patients, a 75% chance was offered to 
44 patients, a 5075 chance was offered to 42 
patients, a 25% chance was offered to 15 
patients, and a 1056 chance was offered to 12 
patients. Oval and round window grafting 
was performed in all 120 patients regard- 
less of whether or not a fistula was identi- 
fied at the time of surgery. 


RESULTS 


Of the seven patients offered a 9056 
likelihood of significant improvement 
seven (100% ) achieved that goal. Thir- 
ty-five (80% ) of the 44 patients offered 
a 75% likelihood of relief received 
lar improvement. Twenty-six 
(62% ) of the 42 patients offered a 50% 
likelihood, 8 (53%) of the 15 patients 


: offered a 25% likelihood, and 4 (83%) - 
of the 12 patients offered a 10% likeli- © 


hood achieved significant improve- 


ment (Table 2). A number of patients 


complained of a temporary change in 
taste and oral dryness postoperatively. 


Perilymph Fistula —Meyerhoff & Pollock — . 














True morbid compli cations of surgery, 
however, cons isted of only one patient 
who suffered ; a 10-dB inerease in pure- 
. tone threshold at 8000 Hz and one pa- 
tient who developed an ipsilateral 
| tympanic membrane perforation re- 
quiring later grafting. No patients ex- 
perieneed worsening of balance distur- 
bance or tinnitus. 





COMMENT 


There is convincing evidence to sup- 
port the existence of perilymph fistula 
as a morphologic and clinical entity.’ 
There is similar evidence that peri- 
lympa fistula ean be responsible for 
auditory and vestibular symptoms, in- 





eluding balance disturbance, aural 
"pressure, sudden sensorineural hear- 


ing bss, progressive sensorineural 
heariag loss, and tinnitus.'*^" Further, 
there is evidence that repair of peri- 
lymph fistula can significantly de- 
crease balance disturbance, aural 
pressere, and tinnitus as well as stabi- 
lize tae hearing in cases of rapidly 
progressive sensorineural hearing 
loss. Fearing improvement in patients 
suffering sudden sensorineural hear- 
ing loss has also been noted following 
perilymph fistula repair. 5“ 

The difficulties surrounding patients 
with auditory and vestibular symp- 
toms occur in making an accurate 
diagnesis of perilymph fistula without 
subjecting these patients to explor- 
atory surgery. Seltzer and McCabe® 
reported 90% accuracy in the preoper- 
ative identification of perilymph fis- 
tula with only 10% of their cases 
undergoing oval and round window 
grafting without significant benefit. 
Similar results are described by Wei- 
. der and Johnson" and Biack? While 
. such a high success rate is laudable one 
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must wonder how many patients suf- 
fering perilymph fistula were denied 
exploratory surgery because they 
failed to meet stringent surgical crite- 
ria. One must also wonder how many of 
these patients with debilitating audi- 
tory and vestibular symptoms would 
have elected exploratory surgery 
rather than commit themselves to pro- 
longed suffering had they been thor- 
oughly counseled regarding the pros 
and cons of such surgery, as well as the 
alternatives. 

The preface of the text entitled The 
Choice of a Medical Career? passion- 
ately states... 


A profession that was once an art and to 
some extent a science has become an aggre- 
gate of various sciences, yet striving to re- 
main to every possible degree an art. For if 
medicine is to continue with its primary 
function of service to the individual patient 
it must also continue to cultivate under- 
standing and sympathetic communication 
with him. It must encourage this in the face 
of an increasing professional preoccupation 
with clinical specialization, practice by 
groups of physicians and surgeons, and the 
economie and political factors that 
threaten the traditional relationship be- 
tween doctor and patient. 


“Sympathetic communication” with 
the first author’s (W.L.M.) patients 
suffering disabling auditory and ves- 
tibular symptoms resulted in middle 
ear exploration in 69 patients who, had 
the first author’s (W.L.M.) stringent 
criteria for surgery been adhered to, 
would have have been denied surgery 
(all patients with less than a 75% like- 
lihood of benefit). Of these 69 patients, 
38 (57% ) have experienced significant 
relief of symptoms. One patient expe- 
rienced a 10-dB increase in hearing 
threshold at 8000 Hz and one patient 
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developed an E T tymipañie 
membrane perforation 6 weeks pos 
operatively as the oniy two surgica 
complications. All E were coun- 
seled extensively prior to scheduling 
surgery. À careful explanation of the : 
proposed pathogenesis of perilymph. 
fistula was given. An explanation of — 
the anticipated recovery period was 
discussed, as well as the financial as- 
pects of the procedure including anes- | 
thesia and hospital costs. The likeli- 
hood of success in percentages, as out- - 
lined in the “Materials and Methods” © 
section, and the pctertial complica- 


tions based on the first author's E 


(W.L.M.) experience were outlined. Al- 
ternatives, if available, were given. 


Patients were not scheduled for sur- — 


gery in the office but, rather, given a 
written explanation reiterating the 
verbal consultation. Second opinions 
were encouraged and only then were 
patients allowed to cal: and schedule 
surgery. Once the operation was sched- 
uled, a personal letter was sent to the 
patient describing the surgeon’s im- 
pression of the patient’s disability 
along with a repeated description of 
the pros, cons, and alternatives of sur- 
gery. In this letter, the patients were 
invited to call if questions still existed 
despite previous counseling. | 

The 38 patients whe did not meet the 


first author’s (W.L.M.) stringent crite- | 2 


ria for exploratory surgery but, follow- 
ing consultation elected to have sur- 
gery, are grateful for the significant 
relief of their auditory and vestibular 
symptoms. The 31 patients in whom 
oval and round window grafting failed 
to bring relief of symptoms manifest a 
certain amount of justified disappoint- 
ment, but are also grateful in having 


been given the opportunity for relief. — 
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Relationships Among Loudness Indexes 


p in Cochlear-Implant Patients 


| Francis K. Kuk, PhD; Richard S. Tyler, PhD; Bruce J. Gantz, MD; Michael Bertsehy 


€ The purpose of the experiment was to 
determine if the most-confortable-listen- 
ing (MCL) levels and loudness-discomfort 
levels (LDLs) can be predicted from 
threshold measurements obtained from 
: patients with cochlear implants using di- 
^ rectelectrical stimulation. Psychophysical 
measurements of thresholds, MCLs, and 
. LDLs with 125-Hz and 2000-Hz sinusoids 
were obtained from 16 patients with 
cochiear-implants 1 month after the con- 
nection of their Ineraid processor (an au- 
 ditory prosthesis). In general, the correla- 
tion coefficients among the loudness in- 
dexes obtained with a 125-Hz stimulus 
were similar to those for a 2000-Hz stimu- 
jus. Correlations between thresholds and 
MCLs were moderate, whereas correla- 
tions for threshoids and LDLs were fair. 
-Correlations between MCLs and LDLs 
^ were high. This suggests that LDLs cannot 
‘be predicted from thresholds. On the other 
hand, these preliminary data suggest that 
MCLs may be reliably predicted from 
. thresholds or LDLs to set the gain on a co- 
-chlear-implant processor. 
. (Arch Otolaryngol Head Neck Surg. 
Pons 116: 1320-1324) 
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Ithough present-day cochlear im- 
plants are fitted successfully on 
postlingually deafened adults, several 
methodological issues remain unre- 
solved when fitting these devices to 
prelingually deaf children. One issue 
that needs to be addressed is the de- 
termination of gain and upper limit of 
the processor output. 

For postlingually deafened adults, 
the gain of the processor can be ad- 
justed to the most-comfortable-listen- 
ing (MCL) levels of the individuals. 
The upper limit of the processor is 
typically adjusted to below the loud- 
ness-discomfort level (LDL) or maxi- 
mum comfortable level of the patients. 
These indexes can be obtained by hav- 
ing the patients indicate their percep- 
tions while the stimulus magnitude is 
being adjusted. 

For children, especially young (<7 
years of age), prelingually deaf chil- 
dren, such subjective tasks may pose 
some difficulties. These children may 
not have the concepts for most com- 
fortable loudness and LDLs.'^ Using 
the analogy of a hearing aid, inappro- 
priate gain characteristics may lead to 
less-than-optimal performance." In- 
appropriate maximum power output 


may lead to overamplification and dis- 


comfort if maximum power output is 
set above the individual's LDL 
Methods to estimate MCLs and LDLs 


- Arch Otolaryngol Head Neck Surg—Vol 416, November 1990 





reliably are necessary for optimal fit- 
ting of cochlear implants in children. 

Two studies have been published us- 
ing the stapedius-reflex threshold and 
its growth functions to predict behav- 
ioral indexes of most comfortable or 
preferred listening levels and uncom- 
fortable listening levels.'*" The ratio- 
nale is that the stapedius-reflex 
threshold is an objective measure that 
can be determined reliably without the 
patient's cooperation. Although the 
authors of both studies suggested that 
the stapedius reflex may be used to es- 
timate speech-processor settings in 
difficult-to-test patients, the relation- 
ship is not straightforward. For exam- 
ple, of the seven subjects reported in 
the study by Jerger et al," three had 
preferred listening levels (PLLs) be- 
low the reflex thresholds, two had 
PLLs at the reflex thresholds, and two 
had PLLs above the reflex thresholds. 
In addition, three subjects had LDLs 
above the saturation of reflex thresh- 


olds, one subject had an LDL at the 2 


saturation level for reflex, and three 
subjects. had LDLs below the satura- 


tion level for reflex. These data suggest - pus 


that, for the present, stapedius-reflex 


measures may not be good predietors 2 
of MCLs and LDLs. g 


Another approach is to predict | 


MCLs and LDLs from electrical ^ — 


thresholds. The rationale is that these 


Loudness indexes—Kuk et al . l | 
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Parens processor to be set efficiently. 











be: more y deter- 
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i ha tàn MCLs or Soares The 





Obviously, the usefulness of this ap- 
proach i is: gepifident on DONE these 


5 ae LDLs i in children are 
^ those seen in adults. Al- 






2 Ss aad do eum data are 
ug availakle T for electrical stimuli. Conse- 





he purpose of this experi- 
ment was to: determine if MCLs or 
LDLs can be predicted from electrical 
threshelds. 


SJBJECTS AND METHODS 
Subjects 


Sixteen users of the Ineraid processor 
participated. Subjects ranged from 35 years 
to 67 yearswf age, with a mean age of 53.6 
years. Al sabjects were tested 1 month af- 
ter the connection of their processors. Table 
1 summarizes the background information 
of the subjects. Subject numbers are as- 
signed post hoc according to the range of 


: Table 1.— Background information of Subjects | 


Diagnosed 
Hearing 
a Loss at 
Age,y/ ‘Time of 
Sex Implant, y 
86/M. 44 
e7/F -— 16 
S1/F 48 
68/F 52 
38/M 16 
64/M : 28 
B0/F | 28 
38/F 11 


56/M 32 





current level (microamperes) from thresh- 
old to LDL determined with a 125-Hz si- 
nusoid. 


Stimulus and Equipment 


The stimuli were 125-Hz and 2000-Hz si- 
nusoids generated from an IBM-AT com- 
puter system. Each stimulus was 300 milli- 
seconds in duration with a rise/fall time of 
5 milliseconds and an interstimulus inter- 
val of 1 second, The stimuli were low-pass 
filtered at 9000 Hz, logarithmically attenu- 
ated, and delivered to an isolated constant- 
current source. Stimulus amplitude was 
changed in 0.5-dB steps. Amplitude mea- 
surements were made in peak-to-peak cur- 
rent unit (microamperes). Output from the 
current source was delivered to electrode 2 
(about 18 to 20 mm from the round window 
in the basal end of the cochlea), while elec- 
trode 8 (in the temporalis musele) was used 
as the reference (of the Ineraid device). This 
electrode configuration yielded the largest 
dynamic range in all subjects tested. A de- 
scription of the Ineraid device can be found 
elsewhere. 


Procedure 


All subjects were familiarized with the 
psychophysical tasks before the actual 
measurements. 

Subjects’ auditory thresholds, MCLs, and 
LDLs were determined following the in- 
structions in Table 2. All psychophysical 
measurements were repeated twice. The 
averaged data were reported. Stimuli were 
increased from 0.1 „A in 2-dB steps in 


Diagnosed 
Profound 
Hearing Reported 
Loss at Possible 
Time of Cause of 
implant, y Hearing Loss 250 500 
44 Meningitis TP 
8 Unknown mane 
48 Unknown idee 
10 Measles VS oe 
5 Familial 80 95 
18 Unknown esit inis 
2 Unknown 80 110 
10 Unknown 105 120 
4 Familial / 95 100 


noise 
Measles 
Unknown 
Familial 


Ototoxicity Lage. ean 
Unknown 100 105 
Familial 90 100 
Unknown 70 100 


Audiometric Thresholds in Implanted 
Ear Prior to implantation, dB Hearing Levelt | 







cated an auditory 2 
approach was used there: 
threshold. Care was taken t 
subjects heard, and did not feel, the 3 
lus. us 

The most comfortable listening level was 
determined using a modi? 
Wall and Gans™ ascending, forea chois 
approach. a b pude with the 


































stimulus leido. were 2 eB and 4 Mi above 
thresholds. Stimulus continued to increase - 
jeets chose the 





in 2-dB steps as long as sul? 
more-intense level. A reversal occurred. 
when subjects chose the less-intense level. —' 
Thereafter, the softer stimulus would. be 
presented with another stinmlus that was1 
dB less intense. A 1-dB step was followed as .. 
long as subjects chose the less-intense stim- 
ulus. When a reversal oceurned (ie, subjects 
chose the more-intense stimulus), the — 
more-intense stimulus would be compared |. 
with another stimulus that was 0.5 dB more. 
intense. Comparisons contiaued with this 
minimal step size until severzreversals were 
encountered. The average cf the last two 
reversals was taken to represent subjects' 

MCL. It was reported that 39% of the nor- 
mal-hearing subjects tested with this ap- =o 
proach showed less than 5-dB variation on — 
retest. Our subjects showed less than 1-dB 
trial-to-trial variation during the test ses- 

sion. 














1000 2000 4000  BOO0 ~~ 
120 110 d " 
105 110 * i 
105 110 : 1 

' 120 z " 


118 . 
100 ‘ sane K 
110 115 120: $ 


Loudness indexes —Kux et LE 





E : 












Loudness-discomfort levels were deter- 
mined using the instructions employed by 


Dirks and Kamm." Briefly, subjects were 


asked to indicate when the electrical stim- - 


ulus was so loud that they would not want 
to listen to it for any period of time. . 
| RESULTS 
.  Figurelshows the current levels for 
thresholds, MCLs, and LDLs for indi- 
| vidual subjects at 125 Hz and 2000 Hz, 
respectively. Table 3 shows the mean 
eurrent levels (and SDs) of these loud- 
ness indexes. The MCL and LDL mea- 
surements (in microamperes) were 
also transformed to decibel units to 
normalize for threshold difference. 
The LDL dB is commonly referred to 
as the dynamic or operating range. 
Scattergrams relating the current 
levels for thresholds and MCLs, 
thresholds and LDLs, and MCLs and 





heard, and not felt, the pulsing sound. 


you have any questions? 


*MCL indicates most-comfortable-listening level, LDL, loudness-discomfort level. 


tAdapted from Wall and Gans.” 
tAdapted from Dirks and Kamm.” 


Table 2.— Instructions for Determining Auditory Thresholds, MCLs, and LDLs" 


instruction for Auditory Threshold 
The purpose of this test is to determine when you can just barely hear a pulsing sound. Say "yes" or 
raise your finger when you can hear it. Do not do anything if you do not hear a sound. Make sure you 


instruction for MCLt 
The purpose of this test is to find a loudness level that is most comfortable for you to hear. You will hear 
pulsing sounds at two different loudness levels. | want you to select the level that is more comfortable 
to you. If the first train sounds more comfortable, say 
able, say 2." You must choose one ‘evel, even though they may be too loud or too soft for you. Do 


instruction for LDL£$ 
in this test, we want to determine when the scund is uncomfortably loud for you. By that we mean when 
the sound is so loud that you would not want to listen to it for any period of time. Say "stop" when 
that level is reached. Do you have any questions? 


| LDLs were plotted to examine the dis- 


persion of data and to determine thè 
strength of the relationship among 
these indexes. Figure 2 summarizes 
the relationships between thresholds 
and MCLs (panels A and C) and 
thresholds and LDLs (panels B and D). 
Figure 3 summarizes the relationships 
between MCLs and LDLs expressed in 
mieroamperes (panels A and C) and 
decibels (panels B and D). Visual ex- 
amination of these data showed that 
they may be adequately examined us- 
ing a linear regression technique. Con- 
sequently, linear regression analyses 
were performed, and the regression 
lines that best described the relation- 
ship between the indexes are drawn on 
each figure. The percent variance ex- 
plained by the regression equation (ie, 
E") are indicated in each figure. 














'* 13," If the second train sounds more comfort- 















‘MCLs are moderately 


Figure 2 (panels A and C) shows that 


related to 
thresholds. For 125 Hz, a value of 

= 8l was obtained between MCLs 
and thresholds. For 2000 Hz, a value of 
r= .75 was obtained between the same 
indexes. These correlations are signif- 
icant at the P = .01 level. 

Correlations between LDLs and 
thresholds are small and nonsignifi- 
cant at the P = .01 level. For 125 Hz, a 
value of r = .58 was obtained between 
LDLs and thresholds. A value of 
R= 56 was obtained between these 
indexes for 2000 Hz. 

On the other hand, Fig 3 shows that 
the relationship between MCLs and 
LDLs are strong. When both indexes 
were expressed in microamperes, cor- 
relation coefficients between MCL and 
LDL were .87 and .90 for 125 Hz and 
2000 Hz, respectively. When both in- 
dexes were expressed in decibels (re: 
thresholds), correlation coefficients of 
87 and .85 were seen for 125 Hz and 
2000 Hz, respectively. Furthermore, 
the regression equations, shown on Fig 
3 panels B and D, showed that the pre- 
dicted dynamic range from MCL dB is 
within 2-dB accuracy about 70% of the 
time. 


COMMENT 


The present study examined the re- 
lationships among electrical thresh- 
olds, MCLs, and LDLs obtained by in- 
tracochlear, monopolar stimulation at 
125-Hz and 2000-Hz stimulus frequen- 


Fig 1.— Current levels (microamperes) for thresholds, most-comfortable-listening (MCLs) levels, and loudness-discomfort 
levels (LDLs) for each individual subject during intracochlear stimulation. Subjects are numbered according to the range of 
current level from threshold to LDL at 125 Hz (panel A). Panel B shows the same loudness indexes at 2000 Hz (n — 16). 
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and LDLs. The relationships among 
these indexes were similar for both the 
125-Hz and 2000-Hz stimuli. 

The magnitude of the current levels 
for these loudness indexes agrees 
well with those reported by other 
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for a 2000- Hz stimulus )n 5 the ther : 
hand, the mean LDL tin microam- - 
peres) for a 125-Hz stimulus was about 
six times smaller than that of a 2000- 
Hz stimulus. The 10-fold increase in 
thresholds from 125 Hz to 2000 Hz, mn 
association with a sixfold increase in E 
LDL, resulted in a reduction of thedy- 
namic range from 125 Hz to 2000 Hz. In- 
general, dynamic range at 2000 Hz was 
about half the dynamic range at 125 
Hz. 

Several observations à are mais re-. 
garding the correlations among the 
various loudness indexes. First, the 
correlations between thresholds and 
LDLs (in mieroamperes) werelowand . - 
marginally significant at the P = .01 
level. This result is sim lar to those | .— . 
seen with acoustic stimu i!!! This o- . 
suggests that one canne: predict the — 
upper limit on a cochlear-implant pro- 
cessor based on thresholdinformztion. . 
The upper limits may have to be mea- 
sured directly through LDL measure- 
ments. | 

Second, the moderate correlations . 
between thresholds and MCLs (in mi- ~ 
croamperes) and between MCL. dB and . 
LDL dB suggest that these indexes can — 
be p from each other with 
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Fig 3. —Scattergrams showing the relationships between most-comfortable-listening (MCLs) lev- 
els and loudness-discomfort levels (LDLs) expressed in microamperes (panels A and C), and 
decibels re: threshold (panels B and D) (n = 16). 


fication.’ 

It must be cautioned that these cor- 
relation coefficients were obtained 
from a limited sample of subjects and 
only 1 month after the connection of 
the cochlear implant. Experience with 
the processor may alter the current 
.. levels at which these loudness percep- 
— tions (ie, thresholds, MCLs, or LDLs) 
-> occur. This may change the magnitude 
~of the correlation coefficients among 
"these measures. Furthermore, these 
relationships may be different if pulsa- 
. tile stimuli were used. Additional data 
- from more subj ects and from longitu- 
. dinal comparisons are necessary to val- 
. idate these findings. Such information 
is being gathered at this facility. 
< In conclusion, these data showed 

that MCLs can be reliably predicted 
from thresholds or dynamic range, 
: whereas LDLs cannot be. predicted 











from threshold. It suggests that the 
gain on a cochlear-implant processor 
may be able to be set reliably but that 
the maximum current output on a 
cochlear-implant processor may have 
to be measured directly to prevent dis- 
comfort. Alternative methods to pre- 
dict LDLs are necessary. 
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e This study compares self-perceived 


3 assessment of hearing ^andicap with au- 


diometrically derived measures of hearing 
handicap: in a sample of elderiv persons. 
Subjects were evéluated by traditional au- 
ts Speech Perception in 





US ventory for the Elderly, a self-assessment 
; questionnaire. Hearing handicap was also 
calculated by the audiometrically derived 


^ American Academy of Otolaryngology 


(1979) rsethod. Ovr results are consistent 
with other studies that indicate a low cor- 
respondence between audiometric mea- 
.. 8ures offearing handicap anc self-assess- 
ment of hearing h«ndicap. Furthermore, if 
the Hearing Handicap inventory for the 


T Elderly & considered the true measure of 


hearing ^andicap. our cata indicate that 
. the American Acacemy of Otolaryngology 
method tends to overestimete handicap 
among persons with no self-perceived 


? hearing handicap and underestimates 


-handicap among persons with significant 
;self-pereeived hearing handicap. 

(Arch Otolaryngol Head Neck Surg. 
990; 115: 1825-1380) 





ii of Otolaryngology and 
s Leas University of 


“the ‘Department of Oto- 
3 unica: ‘lve RD Medi- 


Indeed, hearing impairment ranks sec- 
ond (after arthritis) as the most prev- 
alent chronic condition affecting the 
physical health of the elderly.’ The ex- 
tent to which a hearing impairment 
represents a handicap in medicolegal 
terms and in sociopersonal terms is 
not straightforward. In the former 
case, hearing handicap is determined 
by pure-tone thresholds. The major is- 
sues usually are the specific test fre- 
quencies that are used (eg, 1, 2, and 3 
kHz, or 0.5, 1, and 2 kHz) in the 
computation of handicap, and whether 
handicap begins when averaged hear- 
ing threshold levels exceed some arbi- 
trary fence, for example, 15, 25, or 35 
dB. In the sociopersonal case, hearing 
handicap is assessed usually by means 
of a self-assessment questionnaire. 
The issues are the validity of the self- 
assessment instrument and the appli- 
cation of the results.^" 

The medicolegal definition of hear- 
ing handicap has a long and contro- 
versial history.*’* Currently, the most 
commonly accepted definition in the 
United States is that proposed by the 
American Academy of Otolaryngology 
(AAQ) in 1979? This formula includes 
test frequencies of 0.5, 1, 2, and 3 kHz, 
and a fence of 25 dB. The AAO docu- 
ment also reiterates the long-standing 
and important distinction between 
hearing impairment, handicap, and 
disability. 

A number of self-assessment scales 
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of hearing handicap: have. been 
developed.^'* Of special interest in 





this article is the Hearing Handicap. - 


Inventory for the Elderly CHHIE).* 
The HHIE is a commonly used self-as- 


sessment scale that is composed of 25- 
questions and is designed with older. 
persons as the target population. The 
HHIE has been shown to have high 


internal consistency? and high test- 
retest reliability.'* 


The correspondence between audio- — 


metric measures of hearing handicap 
and self-assessments of hearing hand- 


icap is low. Correlations between the 


pure tone average and :he self-per- 


ceived hearing handicap, regardless of 


the self-reporting scale used, range 


from 0.37 to 0.73." That is, even with. . 
the highest correlation of 0.73, only |. 
53% of the variation in the self-per- - 


ceived hearing handicap ean be ex- 
plained by the pure-tone thresholds. 


When additional audiometric mea- 
sures were used in conjunction with — 
pure-tone thresholds to predict the 






self-perceived hearing handicap, th 


variation that can be explained. nged e 


from 40% to 50%." 


As part of a large-scale study of 
presbycusis, we are comparing self- | 
perceived hearing handicap, as indi- 2 
cated by the HHIE, with traditional - 
audiometric measures, as indicated by — 
pure-tone thresholds, werd recogni- - 
tion results, and Speech | ‘erception in - 
Noise (SPIN)? scores. a atten- J 
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. tionis given to the correspondence be- 
`- tween self-assessed rating of handicap 
. as indicated by the HHIE total score 
and the currently accepted medico- 
legal definition of handicap as com- 
puted by the 1979 AAO method. 


SUBJECTS AND METHODS 


Sixty-four subjects with ages ranging 


. from 52 to 77 years (x age, 66.4 years; SD, 4.5 


years) were included in this study. Subjects 
were from an ongoing study of age-related 
hearing loss and were selected from the 
Audiology Clinic of the Medical University 
of South Carolina, Charleston, on the basis 
of age and sensorineural hearing loss. Sub- 
jects with a history of middle ear disease 
were not included. À letter explaining the 
study was sent to each individual selected 
and those interested contacted our facility 
for an appointment. This type of subject 
recruitment biased our sample in that our 
subjects were aware of and highly moti- 
vated concerning their hearing. Subjects 
also tended to be active in both social and 
work environments. Each subject signed an 
informed consent after all tests and proce- 
dures had been fully explained to them. 

Pure-tone air and bone conduction 
thresholds, spondee thresholds, word rec- 
ognition scores, and SPIN scores’? were cb- 
tained using a clinical audiometer (Madsen 
OB822) equipped with headphones (TDH- 
39) mounted in cushions (MX-41/AR). 
Tapes were played on a cassette tape re- 
corder (Teac) The instrumentation was 
calibrated to the 1969 American National 
Standards Institute standards" using a 
sound level meter (Quest 155). Testing was 
performed in a double-walled audiometric 
test booth. 

Pure-tone and spondee thresholds were 





Table 1.— Demographic 
Characteristics of the Subjects in the 
Study* 










Age 



























Mean 
SD 4.5 
Range, y 52-77 
Marital status, % 
Married 75.0 
Single 3.1 
Divorced 6.3 
Widowed 15.6 
Gender, % 
Maie 68.8 
.. Female 31.2 
“Employment, 96 
Active 35.9 
Retired 51.6 
Housewife 12.5 
Prior aid use, % 
Yes 23.4 
|. No 76.6 


ci *N = 64. Subjects with unilateral losses were ex- 
. cluded. 


obtained using guidelines recommended by 
the American Speech-Language and Hear- 
ing Association!” Spondee thresholds 
were obtained using a recording (Auditec, 
St Louis, Mo) of the Central Institute for 
the Deaf W-1 Spondee word lists. Word 


recognition scores were obtained at 30-dB 


sensation level (50-word list) and 40-dB 
sensation level (25-word list) re: spondee 
threshold. Recordings (Auditec) of the 
Northwestern Auditory Test No. 6, lists 1B 
through 4B, were used for word recognition 
testing. The sentence material of the SPIN 
test was presented at 50-dB sensation level 
above the subject’s calculated babble 
threshold, with a +8 signal-to-noise ratio,” 
If the presentation level of the SPIN was 
uncomfortably loud for the subject, the 
level was reduced to a tolerable loudness 
level while maintaining the +8 signal-to- 
noise ratio. 

The HHIE,‘ a self-assessment question- 
naire, was used to describe the degree of 
hearing handicap perceived by the individ- 
ual. The HHIE was mailed to each subject 
and returned by mail. 

The HHIE is a 25-item questionnaire 
specifically designed for the elderly popula- 
tion. It is designed to measure the effects of 
a hearing impairment on elderly persons’ 
emotions and on their social/situational 
environments. A typical question from the 
social/situational scale of the HHIE (13 
questions) is “Does a hearing problem 
cause you difficulty when listening to TV or 
radio?” and from the emotional scale (12 
questions), “Does a hearing problem cause 
you to feel embarrassed when meeting new 
people?” Subjects are instructed to answer 
“yes” (scored as 4 points), “sometimes” 
(scored as 2), or "no" (scored as 0). Scores . 
for the HHIE can range from 0% to 100%, 
and are divided into three categories: 0% to 
16% (no self-perceived handicap), 18% to 
42% (mild-to-moderate handicap), and 
44% to 100% (significant handicap). Writ- 


ten instructions state "If you wear a hear- 
ing aid, please answer the way you hear 
without the aid."* For the purpose of this 
study the HHIE is considered to be the true 
measure of hearing handicap. 

Hearing handicap self-assessmen: ques- 
tionnaires are, in general, used for screen- 


ing people for hearing impairment and au- 


ral rehabilitation. In this study, however, 
we are only interested in using the re- 
sponses on the questionnaire as an indica- 


tor of the person's self-perceived hearing 


handicap. The total score of the HHIE is 
suitable for that purpose. 

The HHIE results were correlated with 
the audiometric variables, which include 
pure-tone thresholds at 0.5, 1, 2, 3, and 4 
kHz, word recognition scores, and SPIN re- 
sults. Hearing handicap, assessed by the 
1979 AAO formula, was used to precict the 
self-perceived hearing handicap as as- 
sessed by the HHIE total score* with a 
least-squares regression procedure. 

The 1979 AAO’ formula classifies all 
individuals as either handicapped {scores 
greater than 0%) or not handicapped 
(scores equal to 0%). As with some ques- 
tionnaires, the AAO formula does not have 
asystem tofurther classify a hearing hand- 
icap into different categories. To compare 
the AAO percent hearing handicap scores 
with the HHIE total scores, the AAO scores 
were divided into the same three hearing 
handicap categories as the HHIE, ie, no 
hearing handicap, mild-to-moderate hear- 
ing handicap, and significant hearing hand- 
icap. Zero percent would be the only AAO 
score placed in the no handicap category, 
with all other scores being placed in the re- 
maining two categories. To divide the re- 
maining AAO scores between the mild- 
to-moderate handicap category and the sig- 
nificant hearing handicap category, we 
classified any subject with an AAO score 
greater than 37.5% (ie, average of pure- 
tone thresholds at 5, 1, 2, and 3 kHz greater 


Table 2.—Audiometric Characteristics of the Subjects in the Study * 


items 


Hearing level, kHz 
0.5 17.1 


20.9 
33.8 
49.4 
55.0 


Mean 


Word recognition 
score, 96 


SPIN test, 96 


84.2 


High-context scores 87.2 
Low-context scores 48.8 
% Hearing for Speech in Noise 72.5 


Left Ear 
preiar ias toner, 


Right Ear 
panatiera airnean, 
Mean 


18.7 
22.6 
33.1 
45.6 
53.8 





19.0 88.7 16.7 
25.9 46.9 24.8 
25.1 72.7 23.2 


*N = 64. Subjects with unilateral hearing losses were excluded. SPIN indicates Speech Perception in Noise. 
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Fig 1. — Correlation coefficients between the Hearing Handicap Inventory for the Elderly (HHIE) to- 
tal score and pure-tone thresholds, with the American Academy of Otolaryngology (AAO) score 
shown as @ black bar. 
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- Fig 2.— Sorri rrélatioà itoefficierits between the Hearing Handicap Inventory for the Elderly (HHIE) to- 
tal score, word recognition score, and Speech Perception in Noise (SPIN) test scores. The higher 
orrelations: for tha nghi ear in the SPIN results are not significantly different than for the left ear. 
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than 50 dB) as being in the significant 


hearing handicap categery.Thisdividesthe > 


AAO scores into three hearing handieap 


categories: 0%, no hearing handicap; more . : 


than 0% and 87.5% or Jess , mild-to-moder- 
ate hearing handicap; ard more than 37.555, 
significant hearing handicap. 


RESULTS 


Demographic and audiometrie data . ^ 


of the 64 subjects are listed in. Tables io 
1 and 2. My 

The correlations between the pure- 
tone thresholds and the self-perceived 
handicap, as reflected by the HHIE to- 
tal score, range from 0.29 to 0.63 (Fig 
1). That is, approximetely 40% (corre- 
lation coefficient of 0.53 gives an R? of 
0.40) of the variation in :he HHIE to- 
tal scores can be explained by the indi- 
viduals pure-tone thresholds. As 
shown by the black bar in Fig 1, the 
correlation between tae total score of 
the HHIE and the 1979 AAO percent 
hearing handicap secre is 0.55 


(R? = 0.30). Thus, only 30% of thevari- . 
ation in the HHIE scores can be ex- 


plained by the AAO fermuila. This cor- 
relation is not significent y betterthan | 
the correlations between the HHIE 
total scores and individual pure-tone | 
thresholds (Fig 1). 

The magnitude of :he correlations 
between the word recognition scores > 
and the HHIE total scores are 0.89 for 
the right ear and 0.47 for the left ear - 


(Fig 2). The magnitud» of the correla- ^. D 


tions between the SPIN percent hear- 
ing score and the total score of the 
HHIE are 0.63 for the rght ear and 
0.47 for the left ear (Fg £). The corre- 
lations between the HETE and the 
SPIN scores are consistently higher in 
the right ear than in the l»ft ear; how- 
ever, the differences between the right 
and left ears are not statistically sig- 
nificant. 

Table 3 is a contingency table pw 
ing the number of sudjeets classified 
into the three handicap eategories by | 
both the AAO percent hearing handi- 
cap scores and the self-assessed HHIE - 


total scores. Nineteen of the 29 sub- — . 


jects who reported ne self-perceived — 
handicap by their HHIE total score 
were classified as normal by the AAO 
formula. The other 10 subjects’ (35% ) 
hearing handicaps were overestimated | 
by the AAO formula and were classi- 
fied into the mild-to-moderate or sig- 
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7 ilicet hearing jani categories. 


E However, among the 16 subjects clas- 


sified in the significant hearing hand- 
icap category by their HHIE total 
score, only four were so classified by 

_ the AAO formula, with 12 (75% ) being 

~ elassified into the mild-to-moderate or 

no handicap categories. It is also note- 

worthy that the 33 subjects classified 

by the AAO formula as being in the 

^ mild-to-moderate hearing handicap 

-— -eategory were nearly equally divided 

-among all three HHIE handicap eate- 
gories, — 

"Table 3 shows that the majority of 
subjects are classified by the AAO for- 
mula with a low handicap score. This is 
also evident in both Figs 3 and 4. Fig- 
ure3shows the AAO hearing handicap 
scores are positively skewed, and Fig 4 
further shows the clustering of sub- 
jects in the low AAO scores. Only five 
of 60 subjects had AAO scores of 
greater than 37.5%, which classifies 
them as being in the significant hear- 
ing handicap category. In contrast, 
HHIE total scores are much more uni- 
formly distributed, with the majority 
of the subjects’ HHIE total scores be- 
ing in the 0% to 70% range (Fig 3). 
Sixteen of 60 subjects had HHIE 
scores of 44% or greater, which elassi- 
fies them as being in the significant 
hearing handicap category. 


COMMENT 


Forty percent of the variation in the 
HHIE scores is accounted for by pure- 
tone thresholds. Fifteen percent to 
22% of the variation in the HHIE 
scores is accounted for by word recog- 
nition scores (Northwestern Auditory 
Test No. 6). These data are consistent 
with similar results reported by Wein- 
stein and Ventry,” Brainerd and 
oo Frankel,” and the studies reviewed by 








~~ QGiolas." The AAO scores accounted for. 


-about 30% of the variation in the 
. HHIE total scores. The SPIN percent 
i hehe scores accounted. for approxi- 
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Fig 3. —Histogram of subjects arranged according to the hearing handicap score as assessed by 
the 1979 American Academy of Otolaryngology (AAO) formula and by the Hearing Handicap in- 
ventory for the Elderly (HHIE) scores. Note that subjects with AAO hearing handicap score of 0 


are not included in the chart. 
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* Fig4.—A scatter diagram of the American Academy of Otolaryngology (AAO) 1979 hearing hand- 
icap score vs the Hearing Handicap inventory for the- 
upper left quadrant suggest that the AAO score. unde istimates the self-perceived hearing loss. 
Symbols in the lower right quadrant suggest the opposite, 
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: l ; No Handicap 
Claseification using the . 
ARO formula 
ide. handicap. 19 
"Moderate — MT 9 
| “Significant i 1 
Subtotal 


dus forward [a hearing handicap, as 
RU measured by a self-assessment instru- 
* ment (HHIE) and as measured by 


.. medicoiegal 


criteria (AAQ, 1979). 
When :he HHIE total scores were 
compared with the AAO percent hear- 
ing handicap scores, with the AAO 


^ geores following the two-category 


» NS s an 5 








premise of the AAO formuia (no hand- 
icap or aandicapped), 13 subjects of 60 
were cassified. differently by their 
AAO score compared with their HHIE 
total score. This gives the 1979 AAO 


- formule a 78.395 accuracy of classifi- 


eation. This result is consistent with 


^Phaneu' ef al^ who reported an accu- 


racy of classification of 726%. When 
the three categories of hearing handi- 


cap of the HHIE were used (no hearing 


handicap, mild-to-moderate hearing 
handieap, and significant hearing 
handicap), only 60% of the subjects 
were classified correctly. Seventy-five 
percent of the subjects who reported 
significant hearing handicap by the 
HHIE ‘otal score were underesti- 
mated by the AAO method. In con- 


. trast, 35% of the subjects who re- 


ported no hearing handicap by the 
HHIE tetal score were overestimated 


by. the AAO method. Thus, the AAO 
method tends to overestimate handi- 
cap. among 





persons with no self-per- 
'eived hearing handicap and underes- 


timates aandicap among persons with 


| significaat self- poene hearing han- 
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dieap. . | 

To maxe à comparison between the 
three-category HHIE and the 1979 
AAO formula, dt. was necessary to 
transform. AAO handicap scores into 
three categories (see “Subjects and 





Methods” section). The AAO scores of 


15%, 20%, 355; 3T, 5% and 60% were 








| Table 3. — Number of Subjects in a Contingency Table Showing the Correlation 
Between the HHIE Hearing Handicap Categories and Classifications by the 1979 AAO 
Formula * 


HHIE Hearing Handicap Categories 


lt Heri PIER reine HH siet ebrei errare, 


Moderate Significant Subtotal 
2 1 22 
13 11 33 
0 4 5 








* HHIE : ndicates Hearing Handicap inventory for the Elderly; AAO, American Academy of Otolaryngology. See 
^o text for the explanation. of the classification of hearing handicap into categories using the AAO formula. Four 
cases wee nel inchided because of missing HHIE data. 


all examined as possible dividing 
points between the mild-to-moderate 
handicap category and the significant 
handicap category. The 37.5% crite- 
rion provided an overall accuracy of 
classification of 60%. Use of 15%, 20%, 
25%, and 60% rather than the 37.5% 
criterion did not decrease or improve 
significantly the classification accu- 
racy. Thus, the results we present were 
not due to the use of the 37.5% crite- 
rion. 

The reasons for disparities between 
objective (audiometric) measures of 
hearing handicap and self-assessment 
measures of hearing handicap are 
surely complicated. In patients with no 
hearing handicap or mild hearing 
handicap by audiometric measures but 
who gave self-assessment indications 
of significant hearing handicap (Fig 4, 
solid square), there are at least two 
obvious speculations about this dis- 
parity. One is exaggeration of the 
hearing loss for monetary gain. A sec- 
ond is exaggeration of the hearing loss 
for personal reasons such as “atten- 
tion getting.” While these speculations 
may or may not be appropriate for the 
patient (solid square), they are proba- 
bly inappropriate for patients with a 
significant handicap by audiometric 
measures but no hearing handicap by 
self-assessment (Fig 4, solid circle). In 
these patients, denial of the hearing 
loss is the most obvious speculation to 
explain the disparity between audio- 
metric measures and self-assessment 
results. 

To reduce speculation, the clinician 
must search for other information to 
explain the disparity between the au- 
diometric measures and the self-as- 
sessment results. For example, data on 
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the patient (solid square, Fig 4) indi- 
cate a mild-to-moderate sloping hear- 
ing loss with word recog gitioni in canet 
to be good (88% ), but speech perc 
tion in noise to be poor (58 

The patient also wear 
but does not feel she b 
as she should. Fu 








diffieulty hearing beca 
talk too softly and/or: 
too much backgrount 
shei is unfamiliar with’ a 


vides several more likely n reasons than (ee 
monetary gain or “attention getting" < 
as to why this patient reports a signif- 
icant hearing handicap by self-assess- |^ ^. 
ment, even though pure-tone results . — 


indicate no hearing handicap or mild 
hearing handicap. 

In the case of the patient (solid cir- 
cle, Fig 4), data indicate a poor word 
recognition score in quiet (5295), poor 
speech perception in noise (59%), but 
he is a successful hearing aid user. 
Additional observations of this patient 
indicate a positive, upbeat personality, 
and development of positive commu- 
nication coping skills sueh as control- 
ling his environment fer maximum 
hearing benefit and verbal strategies. 
For this patient, it appears that the 
obvious speculation of denial of the 
hearing loss is not appropriate. It is 
also speculated that although the pa- 
tients were requested to answer the 
HHIE as though they were not wear- 
ing hearing aids, their success or fail- 
ure with hearing aids pessibly influ- 
enced the answering of the question- 
naire. In the case of the patient (solid 
circle), successful use of a hearing aid 
may account for the disparity between 
audiometric measures and self-assess- 
ment, while for the patient (solid 
square) lack of success may have in- 
fluenced the results. It is the responsi- 
bility of the clinician to account and 
resolve the disparities between audio- 
metric measures of hearing handicap 


_ and self-assessment measures of hear- 


ing handieap and use these results in a 
plan of aural rehabilitation. | 
The correlations between the pure- 
tone thresholds and the self-perceived 
handicap as measured by the total 
score of the HHIE range from 0.39 to 
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| i 63. even with the he highest 
- of 0.63, only 40% of the va 








HHIE scores can be explained. py the : 
pure-tone thresholds. Fifteen. percent | 


to 22% of the variation in the HHIE 
scores is accounted for by word 





mately 40%. 


The correlation between the total. 
score of the HHIE and the 1979 AAO 


percent hearing handicap score is 0.55. 
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subjects who reported significant 
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the HHIE. However, the AAO 


: coros overestimate the hearing hand- x 
icap in 35% (10/29) of the subjects who 


reported no significant hearing handi- 
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S CDR Stephen 


+ Pleamorphic. adenoma is the most 


x commen benign tumor cf glandular tissue 
=- oċcurring in the head and neck region. 
There have been»several reports of me- 


tastasis of this benign-appearing tumor 
from the salivary glands to distant sites, 
suggesting hematageno.is spread and im- 
plantation. Although occurrence of pleo- 
morphic adenoma on thenasal septum has 
been described, te our knowledge this is 
the first reported caseo’ recurrent septal 
"pleomorshic adenoma with histologically 
^ benign tissue in an enlarged metastatic 
. ipsilateral submandibular lymph node, 

"suggesting lymphatic spread. The litera- 
ture concerning the subiect is reviewed. 
Wide septal excision and modified neck 
dissecticn is the recommended treatment. 

{Arch Otolaryngol Head Neck Surg. 
1990; 116:1331-1323) | 


leomorphic adenoma is the most 
common benign tumor of glandu- 
lar origia in the Bead and neck. It ap- 
‘pears, in decreasing frequency, in the 
parotid gland, submandibular gland, 
and palate. Metastasis is extremely 
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V ta stasizing Pleomorphic Adenoma 
Nasal Septum 


unusual with these tumors. There have 
been rare reports of occurrence in 
other sites, including the nasal cav- 
ity.'* 


REPORT OF A CASE 


A 32-year-old white woman was evalu- 
ated for left nasal obstruction that had in- 
creased over the previous year. She related 
a history of having a benign tumor excised 
from her nasal septum 17 years earlier. No 
prior medical records were available. There 
were no associated symptoms of pain, 
epistaxis, nasal discharge, anosmia, or vi- 
sual changes. She was otherwise in good 
health. There was no history of cancer in 
her family or of childhood radiation. Ex- 
amination of the nasal cavity revealed a 
smooth mucosa-covered mass dorsally on 
the left side of the septum immediately 
posterior to the internal nasal valve, mea- 
suring approximately 1.2 em in diameter 
(Fig 1). There were no major salivary gland 
masses. A 2.0-cm-diameter lymph node of 
rubbery consistency was felt adjacent to 
the left submandibular gland. The gland 
was normal to bimanual palpation and 
there was no other adenopathy. 

A magnetic resonance imaging sean (Fig 
2) was obtained of the nasal cavity and 
neck, confirming the masses found on phys- 
ical examination. The septal mass did not 
appear to be invading the septal cartilage, 
and no other enlarged lymph nodes were 
seen in the neck. The left submandibular 
gland was not enlarged and was distinct 
from the submandibular node. The chest 
roentgenogram and the chemistry profile 
were normal. 

Excisional biopsies of the nasal septum, 
submandibular gland, and lymph node were 
performed with the patient under general 
anesthesia. Permanent histologic sections 
demonstrated a predominantly myxochon- 
droid stroma with diffuse cellular areas of 
small duct formation diffusely interspersed 
in a background of mesenchymal-type spin- 
dle cells. No distinctive infiltrative pattern 
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was noted. The nuclear-cyteglasma ratio in 
the epithelial elements was anremarkable, .. 
as was the mitotic activity. This pattern 
was consistent with a benign pleomorphic 
adenoma (Fig 3). The mierescopie appear- . 
ance was identical in the septal mass and 
the submandibular lymph node. The sub- 
mandibular gland was normal. 

The diagnosis of metastasizing pleomor- 
phic adenoma of the nasal septum was. 
made. A wide reexcision of the left septal. 
mucosa via an external rh noplasty ap- : 
proach was performed and Z-em margins 
were obtained. A buceal mucosa graft was 
used for reconstruction. A left neck dissec- 
tion was performed, preserviug the sterno- 
cleidomastoid muscle, internal jugular 
vein, and spinal aecessory nerve. No tumor 
was found in the excised nasal mucosa or 
the neck dissection specimen. There was no 
evidence of recurrence 1 yeer postopera-. 
tively. 


COMMENT 


Pleomorphic adenoma usually pre- l 


sents in the tail of the parotid glandas. _ 

a painless, slowly growing mass over. 
several years. There is a predilection = 
for women in the fifth decade of life, 


although the tumor occurs in all age —.— 
groups. Approximately 6.5% of pleo- — 


morphic adenomas occur im minor sal- ^ 


ivary glands and are usually located i in - ^ 
the palate.‘ c 
It is very unusual for a pleomoriihlé Fl 


$e 





adenoma of the minor salivary gland ba 
to develop outside of the oral cavity. — 


Compagno and Wong! reviewed: ‘the — 
files of the Armed Forces Institute of 


Pathology and found 40 cases of pleo- . 
morphic adenoma of the nasal cavity. | 

The majority of patients at the time of 
diagnosis were between their third and 
sixth decades of life and ranged in age 
from 3 to 82 years. Females slightly 
outnumbered males. The presenting 
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Fig 1.—Left nasal septal mass. 





Fig 2.—Magnetic resonance imaging scan of 
left nasal septal mass. 


symptom was nasal obstruction in 
75% of the patients. The neoplasm 
noted in the majority of these patients 
was a broad-based, ovoid, mucosa-cov- 
ered mass originating in the nasal 
septum. Seven of the 40 cases were de- 
scribed as arising from the lateral na- 
sal cavity. ! 

There was a general increase in the 
cellularity of these nasal cavity tumors 
compared with major salivary gland 
adenomas. Most of the tumors con- 
tained minimal chondroid, myxoid, or 
collagenous stroma, although a few 
possessed greater portions of stroma, 
resembling the typical pleomorphic 
adenomas found elsewhere. The cells 
demonstrated negligible mitotic activ- 
ity and had relatively uniform nuclei. 

All patients in the Armed Forces 
Institute of Pathology series were 
treated surgically by wide local exci- 
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Fig 3.—Histologic section consistent with benign pleomorphic adenoma (hematoxylin-eosin, 


x400). 


sion or septectomy, often via a lateral 
rhinotomy approach. Thirty-one of the 
patients were followed up for 3 years 
or longer. Only three patients experi- 
enced recurrence, probably due to in- 
adequate excisions. None of the pa- 


. tients experienced metastasis of their 


tumors. 

Occasionally, forms of this tumor 
have malignant microscopic features 
or behave in a malignant fashion. The 
most common malignant form is car- 
cinoma ex-pleomorphic adenoma. 
Only the epithelial component trans- 
forms into a malignancy and is capable 
of metastasis. Another histologically 
malignant type is malignant mixed 
tumor, where both the epithelial and 
mesenchymallike components develop 
a malignant microscopic appearance 
and metastasize together. There has 
also been a small series of cases of me- 
tastasizing pleomorphic adenoma in 
which both the primary and the me- 
tastasis maintain their benign micro- 
scopic appearance.” 

Chen* described a patient who had 
multiple recurrences of a pleomorphic 
adenoma of the parotid gland and who 
eventually developed a metastasis of 
similar benign-appearing tumor to the 
pelvis. He reviewed the literature and 
found an additional seven cases of me- 
tastasizing pleomorphic adenoma. The 
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ages of the patients involved ranged 
from 16 to 48 vears. All the tumors 
originated in the parotid gland. There 
was a latency of 5 to 22 years between 
the initial appearance of the parotid 
tumor and detection of the metastasis. 
Our patient had a latency of 17 years. 
In four of five cases, the tumor had re- 
curred locally one to four times. The 
predominant metastatic site was bone. 
The lungs, regional lymph nodes, and 
liver were additional sites. Thirty per- 
cent of the adenomas demonstrated 
significant mitotic activity, and 30% of 
the primary tumors showed an infil- 
trative growth pattern. These charac- 
teristies may identify pleomorphic 
adenomas with the potential to metas- 
tasize.^ 

There were additional case reports 
of recurrent pleomorphic adenomas 
originating in the parotid gland with 
metastasis of identical histologically 
benign tumors.*” The only patient with 
metastasizing pleomorphic adenoma 
of a minor salivary gland was de- 
scribed by Wermuth et al.’ The pri- 
mary tumor originated in the oral 
cavity and recurred twice before a his- 
tologically identical pleomorphic ade- 
noma appeared in the lung. There was 
no significant mitotic activity or infil- 
trative pattern present. The ease pre- 
sented here is only the second reported 
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3 asis, as: Evel: as bs the high 
oir current p: "imary tumors, sug- 
& -gesting tumor disruption and seeding. 
- The implantation of benign tumors is 
also supported by ihe work of Barfoed 

et al,” which demenstrated that pleo- 
morphic adenoma ean be transplanted 

- in nude mice. The small subgroup of 
metastasizing plecmorphie adenomas 
that display malignant characteristics 











of increased mitotic activity and infil- 
trative growth patterns may truly rep- 
resent a low-grade malignancy. 


CONCLUSIONS 


We present an unusual case of his- 
tologically benign recurrent pleomor- 
phic adenoma of the nasal septum with 
cervical metastasis that probably re- 
sulted from seeding of tumor cells 
during the initial excision of the nasal 
mass 17 years prior to the recurrence. 
Pleomorphic adenomas of both major 
and minor salivary gland origin should 
be considered to possess metastatie 
potential. Treatment consists of wide 
local excision. Extreme care should be 
taken not to disrupt the tumor in an 
effortto prevent local and distant seed- 
ing of neoplastic cells, which may re- 
sult in subsequent local recurrence or 
metastasis. 


The authors are grateful to Carol Caplan, MD, 
for providing the photomicrographs and to Mary 
Anne Centonze for her editorial assistance. 
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Synovial Chondromatosis of the 











Temporomandibular Joint Presenting 


as an Intracranial Mass 


Louis A. Rosati, MD, Craig Stevens, MD 


€ Aunique case of synovial chondroma- 
tosis of the temporomandibular joint is 
described that infiltrated the capsule, 
eroded the petrous portion of temporal 
bone, and presented as an intracranial 
mass with facial nerve paralysis, vertigo, 
and sensorineural hearing loss. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1334-1337) 


ynovial chondromatosis is a meta- 
plastic process by which subsur- 
face synovial mesenchymal cells 
transform into chondroblasts and 
chondrocytes and, ultimately, into 
nodules of hyaline cartilage. The pro- 
cess primarily involves large diarthro- 
dial joints, most commonly the knee, 
hip, elbow, shoulder, ankle, small 
joints of the hands and feet, bursae, 
and tendon sheaths.' Primary and sec- 
ondary forms of the disease oceur.? The 
more common secondary form is usu- 
ally associated with arthritis and is 
nonaggressive. In contrast, the pri- 
mary form is apt to be aggressive and 


=` recurrent and may erode bone. The 


cause of the primary form is unknown, 
but some authors consider it a neo- 
plasm. Three stages or phases have 


© been described: an initial active or 


florid stage with hyperemic papillary 
edematous synovium in which carti- 
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lage is confined to the synovial lining; 
an intermediate stage in which loose 
bodies and hyperplastic synovium are 
present; and a final stage in which only 
loose bodies are found.’ 

The  temporomandibular joint 
(TMJ) is an ususual location for syn- 
ovial chondromatosis as pointed out by 
a recent article describing three cases 
and reviewing 25 others? Women pre- 
dominate when the disease involves 
the TMJ and most patients present 
with pain and tenderness over the 
joint. Other symptoms and signs in- 
clude swelling, crepitus, deviation on 
opening, and diminished range of mo- 
tion. In some patients presenting with 
swelling or mass, the initial consider- 
ation was parotid gland tumor.'?^ How- 
ever, extracapsular extension 1s rare. 

An unusual case associated with fa- 
cial paralysis and an intracranial mass 
is described in this article. A malig- 
nant neoplasm was suspected clini- 
cally, but a benign process was pre- 
dicted by a fine-needle aspiration bi- 
opsy and confirmed at surgery. 


REPORT OF A CASE 


A 59-year-old woman was admitted to the 
hospital for evaluation of facial pain of 9 
months’ duration. Seventeen years earlier, 
she had sustained a mild stroke with right 
hemiparesis that had resolved spontane- 
ously without residual defect. The pain that 
she experienced on the right side of her 
face, temporal and TMJ area, and neck had 
intensified over the succeeding months, and 
she developed numbness, right facial paral- 
ysis, difficulty chewing, and a salty taste in 
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her mouth. Physical examination revealed 
weakness of the right facial muscles con- 
sistent with a partial seventh nerve paral- 
ysis, as well as slightly decreased sensation 
to pinprick over the distribution area of the 
second division of the fifth cranial nerve. 
There was full range of motion of the jaw 
without deviation and no evidence of ten- 
derness or erepitus. No mass was palpable 
in her face or around the TMJ. Complete 
blood cell count, urinalysis, chemistry pro- 
file study, electrocardiogram, and chest 
roentgenograms were normal. A computed 
tomographic scan of the head revealed no 
abnormalities, although the sean did not 
visualize the skull base or temporal bases. 
The facial pain persisted in an intermittent 
fashion, and was accompanied in the ensu- 
ing months by new symptoms of pain on 
opening the jaw; tinnitus and decreased 
hearing in her right ear manifested as a 
sensation of "plugged ear." She also re- 
ported episodes of vertigo. Neurological ex- 
amination disclosed a complete seventh 
nerve paralysis. Audiometrie testing con- 
firmed a moderate (50-dB) right sen- 
sorineural hearing loss. Temporal bone to- 
mograms were normal. Magnetic resonance 
imaging and computed tomographic scans 
revealed a large mass lying against the 
medial surface of the right mandibular 
condyle and extending anteriorly into the 
pterygopalatine fossa and  superiorly | 
through two osteolytic defects in the base of 


the skull into the right middle cranial fossa ^ 


displacing the right temporal lobe superi- 
orly and medially (Figs 1 and 2). The mass - 
was of low (water) density, but had numer- 
ous speckled mineralizations. In addition to 
the osseous defects, the base of the skull 
was markedly sclerotic. The focus of great- 
est penetration of the skull was anterome- 


dial to the eondylar fossa and lateral to the i / | 
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Fig 1.—Computed tomographic scan demonstrates a radiolucent cre- 
scentic mass with coarse round mineralizations abutting the antero- 
medial surface of the right mandibular condyle. 


foramen ovale and foramen spinosum. An 
attempt to reach the mass for biopsy by 
dissection beneath the arch of the right zy- 
goma was unsuecessful. A fine needle (21 
gauge) was then inserted anterior to the 
region of the TMJ beneath the zygoma and 
directed into the infratemporal aspect of 
the mass. Aspiration biopsy yielded minute 
whitish tissue fragments in a mucoid ma- 
trix. The cytologic sample was smeared on 
glass slides, rapidly fixed in 95% alcohol, 
and stained with hematoxylin-eosin. He- 
matoxylin-eosin-stained paraffin sections 
were also cut from a cell block preparation. 

The cytologic smears disclosed cellular 
papillary tissue fragments with delicate 
fronds covered by a layer of low eolumnar 
to cuboidal synovial lining cells with uni- 
form round orthochromic nuclei and mod- 
erate amounts of pale pink cytaplasm (Figs 
3 and 4). The cell block preparation was less 
cellular and disclosed that the papillary 
tissue consisted of fibrovascular stromal 
cores with small capillaries in a loose con- 
nective tissue matrix (Fig 5). Mucin stains 
were negative. Immunohistochemistry re- 
vealed that the cells were vimentin positive 
and keratin negative. The findings were in- 
terpreted as benign with features sugges- 
tive of hyperplastie synovium. 

At surgery, through a combined intra- 
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Fig 2.— Two oral fenestrations in the sclerotic floor of sxull just anterior 
to the right ear canal are anteromedial in relation to the condylar fossa 


on this computed tomographic scan. Note the round mineralization in 
adjacent thickened soft tissue. 





Fig 3.—Smears containing tissue fragment composed of cellular papillary siructures (alcohol 


fixed, hematoxylin-eosin, X36). 


cranial and infratemporal exploration, a 
large cystic mass was found displacing the 
temporal lobe. It had extended through the 
base of the skull and was contiguous with 
the superior aspect of the right TMJ. The 
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bony covering of the eustachian tube was 
eroded, but the membranous portion was 
intact. The bone superior to the cochlea and 
along the course of the facial nerve was also 
eroded. The cystic mass contaimed multiple 
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Fig 4.—A layer of uniform cytologically benign columnar epitheliallike cells covers the periphery 
of the papillae (alcohol fixed, hematoxylin-eosin, X250). 


irregular smooth whitish cartilaginous 
nodules. Frozen section revealed synovial 
chondromatosis. All accessible tissue was 
removed. Neither a complete synovectomy 
nor a condylectomy was performed, but 
that portion of the synovium protruding 
into the middle cranial fossa was excised 
and the dural defect was closed with a graft. 
The cartilaginous nodules were composed 
of metaplastic cartilage with increased cel- 
lularity and scattered binucleate and en- 
larged atypical chondrocytes (Fig 6). Min- 
eralization and endochondral ossification 
occurred in an irregular and patchy distri- 
bution in some of the nodules. 
COMMENT 


Synovial chondromatosis of the TMJ 
is uncommon, extracapsular extension 
is rare, and we could find no prior re- 
port of intracranial extension. 

A composite of the cases in the 
literature reveals that patients typi- 
cally present with pain, swelling, and 
joint symptoms, including crepitus, 
deviation on opening, and a diminished 
range of motion.** Roentgenographic 
examination may be either normal or 
abnormal. In the latter instance, ra- 
diopaque nodules may be seen if ossi- 
fication has occurred. At surgery, the 
joint capsule may be distended by 
intra-articular cartilaginous loose 
bodies. Histologic examination of ex- 
cised tissue revealed lobules of meta- 
plastic cartilage beneath a stretched 
synovial membrane. The chondrocytes 
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may reveal cytologic atypia; chondro- 
sarcoma may come to mind if the his- 
tologic findings are studied out of 
context. The abnormal cartilage 
emerges from subsurface fibrofatty 
connective tissue by chondrometapla- 
sia. Exceptionally, this may be accom- 
panied by proliferation of the overly- 
ing synovial lining cells, or surround- 
ing fibroblasts, and/or histiocytes in 
the supporting soft tissue; with hemo- 
siderin deposits, this can mimic pig- 
mented villonodular synovitis.’* The 
cytologic and histologic findings in our 
case correspond to the second or inter- 
mediate stage of synovial chondroma- 
tosis. There was no evidence of cyto- 
logic atypia or pigmented villonodular 
synovitis. 

Four cases of extracapsular exten- 
sion have been previously reported.*5^* 
In two of these cases, the lesions pre- 
sented as parotid gland tumors, and in 
one of the two, biopsy of cartilaginous 
tissue was misinterpreted as pleomor- 
phie adenoma (mixed tumor). In a 
third case, tumor was found medial 
and lateral to the ramus of the mandi- 
ble, and the fourth had extension into 
the lateral pterygoid muscle. 

Our case is unusual because of the 
absence of symptoms directly refer- 
able to the TMJ despite extensive ex- 
tracapsular invasion producing neuro- 
logical deficit and a large mass with 
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tissue with fibrovascular stromal cores (hema- 
toxylin-eosin, X 170). 


z x Y ? 
oe 


ae 
; t S. a 





Fig 6. —Metaplastic cartilaginous nodules with 
cystic myxoid foci (hematoxylin-eosin, X 170). 


infracranial and intracranial compo- 
nents. Benign intracranial neoplasms, 
such as meningiomas, can erode the 
skull or grow across bony defects such 
as sutures and foramina to present as 
extracranial neoplasms. Primary and 
secondary malignancies can be cen- 
tered on the lateral skull floor causing 
destruction in the vicinity of the TMJ. 
These possibilities were initially con- 
sidered but, in fact, it was an aggres- 
sive, proliferative synovial process 
originating extracranially in the TMJ, 
infiltrating the capsule, filling the in- 
fratemporal fossa, and eroding the 
petrous bone. 

This was a chronic, slowly develop- 
ing lesion, as judged by its size and the 
sclerosis of the skull base. Following 
what may have been an asymptomatic 
period of many years, the patient be- 
gan to develop symptoms and signs of 
seventh nerve and temporal bone in- 
volvement. The seventh cranial nerve 
runs in the facial canal within the 
petrous portion of temporal bone. 
Traveling in a serpentine course, it 
passes close to the cochlea, semicircu- 
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enthn nerve c explains the paient s facial 
pain and paresis, disordered taste, 
hearing deficit, tinnitus, “plugged ear" 
sensation, and vertigo. 
In re ent years, there has been a 
signifies nt inerease in the use of fine- 
needle aspir ition biopsy cytologic 
findings to diagnose both superficial 
Sue and deep-seated visceral lesions in var- 
-— jous body sites. In the head and neck, 
- a growing body of literature attests to 
the usefulness and efficiency of this 
procedure for lesions of lymph nodes, 
salivary glands, and thyroid. This may 
be the first case in which the procedure 
was successfully used to diagnose sy- 
novial chondrematosis. In fact, little 
information is available cn cytomor- 
phologyof synovium obtained by fine- 
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needle aspirate. The aspirate in this 
case revealed synovial cells as low 
cuboidal to columnar cells with uni- 
form round nuclei and moderate 
amounts of cytoplasm covering papil- 
lary fibrovascular cores. In exfoliative 
cytology of synovial fluid, synovial 
cells are difficult to distinguish from 
histiocytes.’ In contrast, examination 
of dried synovial fluid stained with 
metachromatic dyes is said to be 
characteristic." We did not find carti- 
lage in the smears or cell blocks of our 
sample. Although this essential diag- 
nostic element was not evident, the as- 
piration biopsy, by revealing hyper- 
plastic synovium, provided the neces- 
sary bridge between the clinical and 
roentgenographic observations, and 
the eventual definitive histologic diag- 
nosis. The failure to identify cartilage 
was not necessarily due to the size of 
the needle used, but rather a function 
of sampling. Metaplastic cartilage 
should not be difficult to find micro- 
scopically in hyperplastic synovium in 
eases of synovial chondromatosis if 
carefully sought for in a sample of 
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sufficient volume. : | 

Synovial ehondromatosis of the TMJ 
probably includes examples of both 
primary and secondary forms of this 
disease. The cellularity, cytologic fea- 
tures of the chondrocytes, patterns of 
calcification, and ossification in this . 
case are consistent witk primary Sy- 
novial chondromatosis. This i isa more : 
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nerve dcs is im roving after x: 
more than 12 months of ‘follow-up, the . 
pain has subsided, no jew symptoms _ 
are present, and the vertigo has been 
relieved. Her hearing, however, has 
worsened; she has no response on the 
right side. Since only a partial syn- 
ovectomy was performed, and since 
the histologic stage of disease at the 
time of surgery was one of active 
chondrometaplasia with loose bodies 
(intermediate stage), computed tomo- 

graphic seans wereperformed6and12 . 
months after surgery. There was no = . 
evidence of recurrence. 
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Chondrosarcoma of the Larynx 








Diagnosis With Magnetie Resonance Imaging and Computed Tomography 


Joseph H. Mishell, MD; Joyce A. Schild, MD; Mahmood F. Mafee, MD 


€ Chondrosacomas are the most com- 
mon sarcomas of the larynx. They are 
generally slow-growing lesions with insid- 
ious onset of symptoms. We are present- 
ing a case of chondrosarcoma that re- 
curred 10 years after excision of a pre- 
sumed chondroma. Computed tomo- 
graphic and magnetic resonance imaging 
(MRI) scans were performed. Both studies 
delineated the lesion nicely. To the best of 
our knowledge, this is the first report on 
MRI characteristics of chondrosarcoma of 
the larynx. A review of the literature re- 
garding the use of computed tomography 
in the management of chondrosarcoma is 
presented. The MRI characteristics are 
discussed and the two scanning modali- 
ties are compared. Computed tomography 
is an excellent study in its ability to dem- 
onstrate the extent of the lesion within the 
laryngeal skeleton. Furthermore, itis more 
highly sensitive than plain roentgeno- 
grams in the detection of calcifications 
that are highly suggestive of chondrosar- 
coma. Alternatively, MRI can also demon- 
strate the lesion within the larynx but it has 
the added advantage of superior contrast 
resolution of the tumor and paralaryngeal 
tissues. When the three-dimensional imag- 
ing capacity of MRI is considered as well, 
MRI seems to be the superior study. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1338-1341) 


S arcomas of the larynx are rare le- 
sions that constitute less than 1% 
of all laryngeal malignant neoplasms. 
The most frequent histologic variety is 
chondrosarcoma.'? In a review by Fer- 
. lito et al’ in 1984, 149 cases of chondro- 
sarcoma were collected from the world 
literature. Since that time, 10 addi- 
tional cases have been reported ^"? 
Chondrosarcomas of the larynx 
grow slowly. Symptoms consist of 
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hoarseness, dyspnea, dysphagia, and 
cough. While most patients experience 
symptoms for longer than 6 months, 
acute airway obstruction can occur as 
well|.^" In keeping with its slow 
growth, recurrences after surgical 
treatment occur late. Often the histo- 
logic diagnosis is initially interpreted 
as benign chondroma, resulting in in- 
adequate treatment with subsequent 
recurrence. 

We report a case of cricoid chondro- 
sarcoma that recurred 10 years after 
initial endoscopic removal of a mass 
initially diagnosed as a chondroma. 
The recurrent lesion was well delin- 
eated on magnetic resonance imaging 
(MRI) and computed tomographie 
(CT) scan. To the best of our knowl- 
edge, this is the first report of the MRI 
characteristics of laryngeal chondro- 
sarcoma. A review of the literature re- 
garding the imaging of these lesions 
will be discussed. 


REPORT OF A CASE 


A 72-year-old man was seen in January 
1989, for increasing episodes of choking. 
The patient had undergone direct laryngos- 
copy with endoscopic removal of a right- 
sided subglottic mass diagnosed as a chon- 
droma in August 1978. Postoperatively, 
mild, nonprogressive hoarseness remained. 
Examination of his larynx (1989) revealed a 
smooth, round, red mass below the right 
arytenoid. Vocal cord motion was present, 
but there was intermittent incomplete clo- 
sure at the posterior commissure. 

Upper gastrointestinal roentgenograms 
were normal. A CT scan was performed 
(General Electric 9800 Scanner, Milwaukee, 
Wis) using 9-mm axial sections from the 
thoracic inlet to the hyoid bone. An expan- 
sile lesion with foci of faint calcifications 
was demonstrated in the posterior cricoid 
lamina primarily on the right (Figs 1 and 2). 
The mass protruded into the subglottic 
space with disruption of the cricoarytenoid 
joint. Following CT scanning, an MRI was 
performed on a superconductive 1.5-T im- 
ager (General Electric) using a special an- 
terior neck surface coil (Medical Advance 
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Corp, Milwaukee, Wis). A well-defined mass 
was identified in the posterier cricoid lam- 
ina with displacement ef the right 
arytenoid and early erosior into the post- 
cricoid space. The mass was homogeneous 
and displayed an intermediate signal inten- 
sity on T,-proton-weighted images. On Ty 
weighted images, it was hyperintense (Figs 
3 through 5). 

The patient underwent direct laryngos- 
copy with biopsy. A red, hard mucosal-cov- 
ered mass was found in the right subglottic 
area (Fig 6). Histologic evaluation identi- 
fied the lesion as a low-grade chondrosar- 
coma. Retrospective examination of the bi- 
opsy specimen from 1978 identified the 
original tumor as a chondresarcoma. 

Through a laryngofissure. the tumor was 
found to correspond to the radiologie find- 
ings with involvement of the right cricoid 
lamina and ericoarytenoid joint. The poste- 
rior perichondrium of the ericoid was in- 
tact. Excision included the posterior cricoid 
lamina, the arytenoid, and portions of the 
right true vocal cord, resulting in a defect 
that was reconstructed with adjacent mu- 
cosal advancement flaps. The postoperative 
course was unremarkable When seen 1 
month after surgery, the patient's airway 
was patent and he had a serviceable airway. 


COMMENT 


Chondrosarcomas of the larynx oc- 
cur most commonly in patients in the 
sixth and seventh decades of life. 
There is a male predominance of 3 to 
A: 13142 

Chondrosarcoma is essentially a tu- 
mor of hyaline cartilage. The most 
common site of origin is the cricoid 
cartilage (70% to 80%), followed by 
the thyroid cartilage (10% to 20%), 
and least commonly, the arytenoids 
and vocal cords. To oar knowledge, 
only two cases arising from the epig- 
lottis, which is elastic cartilage, have 
been reported.'? Hoarseness, dyspnea, 
and dysphagia are the most common 
symptoms. The symptoms depend on 
the degree of anterior or posterior 
growth. If the tumor extends anteri- 
orly into the lumen of the airway, then 
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Fig 1.—Left, Computed tomographic (CT) scan showing expansion of the right side of the cricoid cartilage by the tumor mass 
@). Note erosion of the posterior aspect of the cricoid (arrow) as well as faint foci of calcification. Right, CT scan obtained 
with high-resolution Done technique showing the tumor (T) causing erosion and expansion of the cricoid cartilage (arrows). 





E. 


erosion of the cricoid cartilage (errow). 


respiratory symptoms will predomi- 
nate. Conversely, if the tumer extends 
posteriorly mto the pharynx. then dys- 
phagia will also be present. Occasion- 
ally, patients will present w th a soft- 
tissue mass in the neck produced by 
the tumor balk. 

Radiologie examinations useful in 
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Fig 2.—Computed tomographic scan showing the tumor mass (T) and 





Fig 3. — Sagittal T,-weighted magnetic resonance imaging scan show- 
ing a large tumor (T) in the region of the posterior cricoid cartilage. The 
tumor has intermediate signal and is isointense to muscle. Note the 
arytenoid cartilage (a) and epiglottis (arrow). 


the evaluation of these lesions include 
plain roentgenograms, barium swal- 
low test, and CT scanning. On plain 
roentgenogram, if the lesion is of suf- 
ficient size, a mass is identified as aris- 
ing from a laryngeal cartilage with in- 
traluminal compromise of the airway. 
Calcifications are present in 75% to 
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8075 of patients and are highly sug- 
gestive of the diagnosis.'^" Barium 
swallow test is useful in the delinea- 
tion of postcricoid or piriform com- 
pression. 

Computed tomography has become 
invaluable in imaging laryngeal chon- 
drosarcomas. In recent years, it has 
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Fig 4.—Left, Proton-weighted magnetic resonance imaging (MRI) scan showing a large tumor (arrows) involving the cricoid 
cartilage. The tumor is hyperintense to muscle. Note the arytenoid (a) and thyroid cartilage (t). Right, T.-weighted MRI scan 
showing the tumor (arrows) that appears hyperintense and similar to arytenoid (a) and thyroid (t) cartilages. Note the early 
invasion of the postcricoid region. 





Fig 5.—Left, Proton-weighted magnetic resonance imaging (MRI) scan showing the tumor (T) involving the cricoid cartilage. 
Note the left arytenoid cartilage (a). Right, T.-weighted MRI scan showing the tumor (T) with a hyperintense signal. Note the 
early postcricoid (arrow) invasion and the left arytenoid (a). 


Fig 6.— Endoscopic view of the laryngeal chondrosarcoma. The tumor 
(T) was submucosal, hard, reddish, and arising from the right posterior 
cricoid lamina. Notice the endotracheal tube (arrows). 
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become the study of. choiee, supplant- 
g plein. roentgenograms. It can lo- 
calize he tumor to its specific site of 
igin within the cartilaginous skele- 
n as well as demonstrate adjacent 
tructures involved.’ Furthermore, the 
incidence of calcifications on CT is 
higher than that of plain roentgeno- 
. grams. Despite the extensive size of 
.. the tumor in our patient, only faint foci 
of caleHications were demonstrated on 
T. CT (Figs 1, left, and 2). 
‘There. are several d in the lit- 


‘OTR. A et aF reported a 
Case of a S ofthe thyroid 
alain & patient presenting with dysp- 
. nea and a neck mass. Goiney et al” re- 
ported a case of a cricoid lesion in a 
patient presenting with vocal cord pa- 
ralysis. Van Holsbeeck et al described 
a patiert with à palpable anterior neck 
mass with a submucosal lesion. Fish et 
al“ reperted a ease of a cricoid chon- 
drosarcema in a patient who presented 
with stridor. Marincek et al” reviewed 
| the cases of 19 patients with chondro- 
EK genie tumors. Finally, Zaunbauer and 
"  Haertel* reported their experience 
with 23 malignant neoplasms of the 
larynx, including one chondrosarcoma. 
All of the authors emphasize the ex- 
cellent ability of CT te delineate the 
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The autaors conclude that MRI is supe- 
rior to CT scan in the diagnesis of laryngeal 
. ehondrosarcoma. Our reviewers believed 
that whiletheir views should be published, 
additional observations would be necessary 
to verify tiis conclusion. The fundamental 
issue frequently comes down to the cost of 
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tumor with respect to origin and ex- 
tent and concluded that CT is essential 
in the preoperative evaluation of these 
lesions. Decisions about type and fea- 
sibility of conservation surgery have 
been greatly helped by CT scanning. 

To our knowledge, this is the first 
report of MRI in the diagnosis of 
laryngeal chondrosarcoma. An expan- 
sile mass involving the cricoid plate 
was demonstrated by MRI. The signal 
intensity was homogeneous and inter- 
mediate in proton-weighted images 
and hyperintense in T,-weighted 
images (Figs 3 through 5). This signal 
behavior corresponds to that of the 
medullary portion of laryngeal carti- 
lage that remains noncalcified. This 
similarity between the tumor and car- 
tilage is consistent with the former's 
cartilaginous origin. 

When CT imaging is compared with 
MRI, several features emerge. Both 
studies were consistent with one an- 
other and demonstrated the expansile 
nature of the lesion as well as its 
extent. Additionally, although most 
chondrosarcomas demonstrate calcifi- 
cations, our particular patient showed 
only very faint calcifications on CT and 
none on plain roentgenogram. Calcifi- 
cations on MRI would be expected to 
display a low signal, mottled appear- 
ance. Our patient demonstrated a ho- 
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Editorial Footnote 


diagnostic studies and whether the infor- 
mation generated is worth the price. Be- 
cause there was already a “ballpark” diag- 
nosis and CT scan could provide additional 
important information for surgical plan- 
ning, what was gained in terms of better 
patient treatment? We are moving into an 
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mogeneous ioa intensity on both T,- 
and T,-weighted images, which is 
again consistent with the appearance | 
on CT. Magnetie resonance imaging is 
a superb modality for the demonstra- 
tion of soft-tissue detail. When CT is 
compared with MRI, the extent of tu- 
mor infiltration into the surrounding 
tissue and, especially, the tumor/soft- 
tissue interface is seen mere clearly on 
MRI than CT. The tres nent: for la- 
ryngeal chondrosarcoma is usually 
conservation surgery, sas he exact ex- 
tent and location of the tumori is erit- 
ical information. li 
CONCLUSION 

While both studies agcurately de- 
fined the lesion, MRI was superior for 
defining the tumor with respect to the 
surrounding structure in the larynx. 
Furthermore, while CT can more sen- 
sitively demonstrate calcifications 
(which is highly suggestive of the di- 
agnosis), the signal behavior of chon- 
drosarcoma on MRI closely follows 
that of normal, nonossified cartilage. 
This feature would also be highly sug- 
gestive of a cartilaginous tumor and 
might be as helpful as calcifications in 
the differential diagnosis. The combi- 
nation of signal behavior and tissue . 

contrast seen in our patient suggests. 
that MRI is the superior study. 
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era of patient treatment guilelines and 
clinical indicators, and it is important that 
we make recommendations cf this type 
wisely. 
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<>n A 30-year-old . T man pre- 
sented with a 5-year history of a slowly 
. enlarging, painful mass in the right 
side of his neck. The mass intermit- 
-tently fluctuated in size and had been 
— v. .treated several times with antibiotics. 
| xh The patient denied smoking, alcohol 
| suse, weight loss, cough, hoarseness, 
.. . dysphagia, fever, chills, trauma, or 
drainage from the mass. The patient 

was evaluated by the Otolaryngology 


















-A 58-year-old white man presented 
: with a 2-month history of myalgias, 
- fever, malaise, and a 5-kg weight loss. 

He had been raised on a farm in the - 
southern part of the United States and | 
had had frequent. exposure to pitched 
hay. On admission, he was found to be. 











ii with acute "myelogenous 
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"PATHOLOGIC QUIZ CASE 1 


Service, where he was is found to have a 


3 X 2-em firm, tender mass in the right 
submandibular area. The results of the 
remainder of the head and neck exam- 
ination were within normal limits. A 
computed tomographic sean (Fig 1) 
revealed the 3-cm mass with extensive 
calcification abutting the hyoid bone 
and lateral pharyngeal wall. An exci- 
sion of a mass from the subdigastric 
region was performed. The mass was 


PATHOLOGIC QUIZ CASE 2 


leukemia, type 2. The patient became 


 eytopenic after chemotherapy induc- 


tion with cytarabine and daunorubicin 


. hydrochloride. 


After 1 month of pancytopenia, the 


- patient complained of progressive 
_ right-sided nasal congestion and a dull - 

: . ache over his right cheek. Physical ex- 
> amination revealed a black, necrotic- . 
appearing right middle turbinate - 
without purulence from the os- 














CPT De Deborah Mitchell | Burton, MC, USA, MAJ Carl A. Patow, MC, USA, Washington, DC 


firm and densely adherent to the pha- ._ 
ryngeal wall, hyoid bone, and hypo- ~ 
glossal nerve. Frozen-section patho- =- 
logic examination revealed no evidence — 
of malignancy. Final pathologic stud- 
ies (Figs 2 through 4) required special 
stains to determine the nature of the 
lesion. 

What is your diagnosis? 


LT Seott R. Schoem, MC, USNR; LCDR Anthony L. Morton, MC, USNR; Nadine Brock, MT(ASCP), Bethesda, Md 


teomeatal complex. A computed tomo-  . 
graphic scan demonstrated opacifica-. 
tion of the right maxillary sinus and 
near opacification of the right ethmoi- — 

dal sinus without bony erosion. Histo- 
logic sections of the middle turbinate. 
biopsy specimen demonstrating inva- -` 





_ sion and isolated organisms areseenin  _ 


E 1 and 2, respectively. 
What is your diagnosis? 
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Figure 2. 
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 Pathologic Diagnosis: Monophasic 
fibrous synovial sarcoma (SS). 
/.. . ‘The patient was returned to the op- 
.. erating room, where he underwent a 
- . modified radical neck dissection pre- 
F serving the spinal accessory nerve, re- 
. section of the right greater horn of the 
. hyoid bone, resection of a portion of 
the hypoglossal nerve with cable graft 
anastomosis, and a tongue Z-plasty. 
The patient then underwent a 6-week 
course of postoperative radiation ther- 
apy. Pathologic examination of the 
specimen revealed no evidence of re- 
sidual malignancy. The patient was 
doing well with good tongue mobility 
and no evidence of disease 10 months 
postoperatively. 

Synovial sarcoma is an uncommon 
malignant tumor that accounts for 7% 
to 10% of all soft-tissue sarcomas. It 
has a predilection for the extremities 
and was first reported in the head and 
neck region in 1954. Ten percent of 
these tumors are now found to arise in 
the head and neck region, usually with 
no association with synovial struc- 
tures. In this region, the tumor occurs 
in young patients with a median age of 
25 years, and three fourths occur in 
males.'* The hypopharynx and the cer- 
vical area of the neck are the most 
common sites. The tumor is slow grow- 
ing and expands locally, forming a 
pseudocapsule by compression of the 
surrounding normal tissue. Symptoms 
occur as a result of compression on ad- 
jacent structures. Although the tu- 
mors are usually painless,’ some 
authors'*? report that up to 40% are 
~ painful. 
.  Histologically, the classic form of 
. this entity shows a biphasic pattern 
= with two neoplastic elements: (1) a 
-. Spindle-celled, sarcomatous stroma 
. and (2) glandlike clefts lined by epi- 

thelial cells. There are also two 




















X epithelial or mesenchymal component 
= is difficult to find or is not found at 
— all? The monophasic epithelial 
<- form without an identifiable mesen- 
.. chymal component is rare and is dif- 
| -ficult to separate from a carcinoma. 


| monophasic forms in which either the 
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The monophasic fibrous form is the 
more commonly encountered entity, 
which may be mistaken for a 
fibrosarcoma.’ Without the clear defi- 
nition of an epithelial component, 
many pathologists have been reluctant 
to make this diagnosis. Some 
authors’? have omitted cases without 
an epithelial component, so the true 
incidence of this form is not absolutely 
known." Enzinger and Weiss! have re- 
ported that both forms of the disease 
are equally common. With the advent 
of immunocytochemical tumor mark- 
ers, previously difficult to diagnose 
monophasic tumors are more clearly 
defined.'^ Figure 2 represents the sar- 
comatous stroma found throughout 
our patient's tumor, with no evidence 
of an epithelial component. The differ- 
ential diagnosis at this time would in- 
clude aggressive fibromatosis, fibro- 
sarcoma, histiocytoma, and spindle 
cell carcinoma. Extensive calcifica- 
tions, demonstrated in Fig 3, were 
found throughout the tumor mass. Vi- 
mentin, although not a specific product 
of mesenchymal cells, is generally ab- 
sent in epithelial cells! and is sugges- 
tive of a mesenchymal cell origin. The 
antibody stain for this marker was 
positive in our patient's tumor (Fig 4). 
Cytokeratin, again, is a nonspecific 
marker, but its presence is suggestive 
of an epithelial cell origin. It has been 
found to predominantly stain the epi- 
thelial component of SS and permits 
positive identification of SS and sepa- 
ration from fibrosarcoma.' Our pa- 
tient's tumor demonstrated a positive 
stain for this antibody as well. The 
dual antibody positivity of this tumor, 
which is found in only 5095 of SS, adds 
further support for the presence of 
both required components to make the 
diagnosis of monophasic SS.” Thus, 
monophasic and biphasic forms of SS 


Should be regarded as a different ex- 


pression of the same disease process." 

Varela-Duran and Enzinger? re- 
viewed calcified SS and found this 
subset of tumors to have a better 


prognosis. Local recurrence rates of 


60% for SS fell to 30% for calcified SS, 
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and 5-year survival rates increased 
from 50% to 80%. Extersive calcifiea- 
tions were found in 30%: to 50% of tu- _ 
mors. No cases of extensive calcifica- . 





tion were found in the kead and neck ~ 


region, however. To our knowledge, our > 
case represents the first report of this — 
extensive calcification ir the head and 
neck. 

The treatment guidelines for SS of 
the head and neck have been extrapo- 
lated from those tumors arising in the 
extremities. Most autkors advocate 
radical surgery as the primary mode of 
therapy,^*^?^? while some‘ believe that 
a wide local excision followed by post- 
operative radiation therapy is suffi- 
cient therapy. Radiation therapy has 
been reported to decrease the usually 
high rate of local recurrences.* Chemo- 
therapy has a potentia: role in that 
this tumor metastasizes via the blood, 
and pulmonary metastases can occur 
in up to 45% of cases.** Metastases 
may occur as late as 5 years after the 
initial diagnosis.^* 

The prognosis for SS ia the head and 
neck region is better than that for SS 
in the extremities. Five-year survival 
statistics are derived fram a variety of 
treatment protocols and range from 
40% to 80% 259 Several factors that 
have been cited as beimg associated 
with better prognosis include size 
smaller than 4 cm in diameter,'2’ ex- 
tensive calcification,'? younger age," 
and a biphasic histologi: pattern. 


References 
1. Enzinger FM, Weiss SW. Synovial sarcoma. 


In: Soft Tissue Tumors. St Louis, Mo: CV Mosby 
Co; 1988:659-688. 


2. Hordijk GA. Synovial sarzoma of the phar- _ i 


ynx. Ear Nose Throat J. 1984:°8:597-598. 


3. Mamelle G, Richard J, Luboinski B, Schwaab "T. 
G, Eschwege F, Micheau C. Synovial sarcoma of "o 
the head and neck: an account of four cases and ^. 
review of the literature. Eur J Surg Oncol >~ 


1986; 12:347-349. 


^" & Moore DM, Berke GS. Synovial sarcoma of o 
the head and neck. Arch Otolaryngol Head Neck D 


Surg. 1987:113:311-313. 


5. Oppedal BR, Royne T, Titerud I. Synovial e : 
sarcomas. of the neck. J Laryngol Otol, 1985; 2i 


99:101-104. 


6. Roth JA, Enzinger FM, Tannenbaum: M. E 
Synovial sarcoma of the neck: afollow-up study of — ^ 


24 cases. Cancer. 1975:35:1248-2253. 


7. Lockey MW. Rare tumors ef the ear, nose and - - 


Resident's Page 


































i hroat: 5 ossi sarcoma of the head and neck. 





AME. ovial sarcoma of the hypopharynx. 
gol Otol. 1987;101:1203-1208. 







Soria n sar coma, Cancer. 1982-505345-352. 





: Pathol Diagnosis: Invasive Al- 
térnaríík s á iternota. 
© Alternaria is a genus of the fungal 
class Deute ; romycetes, family Demati- 
aci e fungus is ubiquitous and 
n ie atore, Alternaria i is 







NS with seal v via airborne sporulation. 
|o Alternaria is often isolated from nor- 
mal skin serapings, and hypersensitiv- 
ity due to inhalation of spores has long 
been known to cause allergic pulmo- 
<- nary disease. Most culture isolates are 
regarded as environmental rather 
. than etiologic agents. Only A alternata 
S ds documented as a human pathogen. 

.— Dematiaceous fungi are character- 


= ized by the ölive-brown to black color 


of their vegetative cell wallsand conid- 
ia. The arrowhead in Fig 1 shows the 
fain o of A alternata in the 
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conidia in simple and branched chains. 
Successful isolation and identification 
require meticulous collection tech- 
nique. Classifieation beyond genus is 
difficult. 

Recent reports cite cutaneous alter- 
nariosis in immunocompromised 
hosts? Keratomycosis was noted in a 
patient with a corneal ulcer who was 
receiving prolonged topical cortico- 
steroid therapy.’ Premaxilla osteomy- 
elitis and hard palate fistula with na- 
sal cavity involvement are discussed in 
the literature. Adequate treatment 
requires surgical drainage and sys- 
temic antifungal therapy for ad- 
vanced, invasive disease. Treatment 
with amphotericin B, miconazole, or 
ketoconazole is partially successful. 
However, in vitro antifungal sensitiv- 
ity studies do not consistently predict 
in vivo response. 

Our patient underwent a right ex- 
ternal ethmoidectomy and a Caldwell- 
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Luc operation followed by 2 g of intra- pe 


venous amphotericin B. The pan- 
days. Bone — 
marrow aspiration confirmed the elin- x 
ical remission of the acute myeloge- — 
nous leukemia. Eight montns later, theo 
patient was free of recurrence on fi- | 
beroptic examination and was main- ^. 





cytopenia resolved after 9€ 


taining adequate sinus drainage. 5 
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CLASSIFIED 
INFORMATION 


Regular Classified t Time — 3 Times 

or more* 
Cost ner word $1.50 $1.35 
Minimum 20 words. per issue 


"in order iv earn the three-time rate, your ad must be placed 
and priam at the same time for three or more iSSUBS. 


Closing Date 


The 25th of the second month prior to issue 
date. Example: The November issue closes 
September 25th. No ads can be cancelled 
| after the closing date. 

Send ail copy, correspondence, production 
materiais and payments to: 
archives of 


Otolaryngology — 
Head. Neck Surgery 
Classified Department 
PIC. Box 1810, Clearwater Florida 34617 
For assistance with your ad schedule call toll free: 
800-237-8851 0 813-443-7666 









































NORTH CAROLINA —NATIONWIDE. Group/solo 
opportunities. Excellent compensation. Dr. Len 
Goodman, 5600 Executive Center Drive, 8102, 
Charlotte, NC 28212. (704) 536-2527. 

Famed SEN Sear On SEGA NN Ree RE ERR 
DALLAS/FORT WORTH, TEXAS — BC ENT seeks 
associete for busy practice in affluent northeast 
Texas eommunity. On campus with modern hospi- 
tal. Excellent schools and quality of life. Contact: 
Vicki Truitt, Physician Resource Network, P.O. Box 
37102, Fort Worth, TX 76117-8102. (800) 525-6055. 

MM ——— trate NE ON 


WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group: is seeking BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship traming in facial plastic surcery. City of 63,000 
on Puget Sound, service area of 200,000, and just 30 
miles nerth of Seattle. Exceptional opportunity for 
professonal and. personal lifescyle development. 

. Send CV to: James Facer, MD, or Richard Lyons, 

“MD, Tre Everett Clinic, 3901 Hoyt, Everett, WA 
98201. . 


C VIRGINGA/NORTH CAROLINA — Opportunities for 
.BC/BE -otolaryngologists with Vi rginia multi- 
. hospitalaystem near Williamsburc/Chesapeake Bay 
and mogern, central North Carolina hospital. Finan- 
cial guarantees. Opportunities include solo, group 
 andestablishment of two-physician practices. Send 
| vitae: Jenet Clayton, AM Care Physician Search, 
| | P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 








OBERLIN, OHIO — Multi-specialty group seeks 
| BC/BE otolaryngologist to serve growing patient 


load. Ncrthern Ohio college towm serving drawing 
area of 275,000. Salary, liberal benefits first year with 
.] full shar@hoider status available thereafter. Send CV 
| to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 
44074. D" 


| BC/BE CTOLARYNGOLOGIST needed to join busy, 
.|. young, 8C established general otolaryngologist. 

Facial plastic interest desirable. Fully computerized, 
-high-tec& oriented practice compete with audiolo- 
“gist and. ABR. Excellent recreational opportunity, 


"| great family area. Outstanding lifestyle. Send CV to: 
Fo tahy area. Outstanding litas 








All classified advertising ord 
Clearwater, Florida 34617. O 
zorrespondence to the AMA headquarters in Chicago. Thi 


Inquiries about "BOX NUMBER" advertisements: All 





ers, correspondence and payments 


should be directed to: Archives 





of Otolaryngoicgy, P.O. Box 1510, - 


ur telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classified ads, payments or: 1 






OTOLARYNGOLOGIST — BC/BE to join main 
branch of thirty-five physician, multi-specialty 
group. Excellent clinic and hospital facilities. Very 
competitive salary and benefit package. Excellent 
opportunity. Good hunting, fishing. Good schools, 
a beautiful place to raise a family. Call Executive 
Administrator collect, (701) 857-0236. Or write: Med- 
ical Arts Clinic, P.C., P.O. Box 1489, Minot, ND 
58702-1489. 


OTOLARYNGOLOGIST 
Excellent opportunity for a BC/BE otolaryn- 
gologist to join a busy, two-person ENT group. 
Special interest in pediatrics ENT, otolaryngic 
allergy and head and neck Surgery is desired. 
Fully equipped, modern office including ICS 
computerized rotary chair. University town 
with medical school. Clinical faculty affiliation 
available. Close-by, Outstanding recreational 
areas (water sports, skiing, etc.), two fully 
equipped major hospitals, Competitive salary 
with benefits leading to early partnership. 
Send CV and three references to: 

Joseph B. Touma, MD 
Huntington Ear Nose and Throat Clinic 
1616 Thirteenth Avenue, #100 
Huntington, WV 25701 


Telephone: (304) 522-8800 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
Oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


———MM—————ÀMÀMÀ—ÓÀ— MÀ uL 
OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long, MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


BOULDER, COLORADO 


Opportunity to join solo practice with option 
to take over practice within two years. 
General ENT practice with emphasis on 
facial cosmetic surgery. Advantages: Uni- 
versity of Colorado, fishing, skiing in Rocky 
Mountains. Contact: 


Richard E. Padrnos, MD 
2800 Folsom, Suite A 
Bouider, CO 80304 e (303) 443-6240 


TIDEWATER, VIRGINIA — BC/BE otolaryngologist 
needed to join busy, solo, young BC established 
otolaryngologist. Please send CV: Reply Box #407, 
c/o AOTO. 


——— MM — M ——M LL 
OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-speciaity clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 















— M —MÀ— N EE 
PLEASE NOTE —Address replies to box number 
ads as follows: Box number, , C/O AOTO, 
P.O. Box 1510, Clearwater, FL 34617. 

————— —— 





S Causes needless delay. 


è r EN 
replies must be in writing and must cite the box number in the ad. Example: 
C/O AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sert in care of Archives of Otolaryngology. 














OTOLARYNGOLOGIST — &C/BE to join three 
person group covering all aspects of Specialty with 
in-house OR. Ideal northern California growth area, . 
half way between San Francisco and Lake Tahoe. 
Send CV to: Box #408, c/o AOTO. 


ENT: Board-certified or boardseligible to join a 21- 
physician multi-speciatty group. The clinic offers an 
excellent practice opportunity, an incentive pay sys- 
tem with a guaranteed minimura. liberal fringe bene- 
fits, and time off. No buy-in requirement. Send 
inquiries with curriculum vitae to: John L. Reed, 
Administrator, Weber Medica! Clinic, Ltd., 1200 
North East Street, Olney, IL. 62450. 


MAINE COAST OTOLARYNGDLOGIST: Private 
practice for well-qualified, motivated, ENT physi- 
cian. Guaranteed cross coveraae. Office space with 
new equipment. Affiliate with 1G6-bed, medical re- 
ferral center. Live and work in beautifui and desirable 
coastal community. Send CY to: New England 
Health Search, 63 Forest Avenue Orono, ME 04473, 
Or call: (207) 866-5680 or (207; 866-5685. 
incline ne ye ee Nee ee 


77 PHYSICIAN MULT!-SPECIALTY group seeks 
BC/BE ENT physician. Excettent fringe benefits. 
Full association possible withir three years. This 
group is located in the far western suburbs of | 
Chicago in an area offering excellent Schools, hous- 
ing and recreational facilities. Send CV to: Box #403, 
c/o AOTO. 





















OTOLARYNGOLOGIST 


For 
Full-Time Pasition 


in 
Western Mict 


Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Closeto Lake Michigan and 
other outdoor recreational 
activities. i 









igan 
















Kent Otolaryngology 
Associates, P.C. — 


P.O. Box 1963 
Grand Rapids, M! 49501 


Phone: (616) 459-8860. 


















Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 
person to share in a progressive, 


well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (+) and provides 
excellent educational, cultural and 


recreational opportunities. 
Please send curriculum vitae to: 


James F. Langlois 
Business Manager 


425 Pine Ridge Boulevard, Suite 505 


Wausau, WI 54401 










TIRED OF THE RAT RACE? 
ESCAPE TO "VACATIONLAND" 






OTOLARYNGOLOGIST: Board-certified/board- - 
eligible. Physician interested in adult ENT to jain | 
busy single practice. New office. Sospitals offer | 
nasal endoscopy, CO, and Yag lasers. Please send 
CV to: Frances B. Ehart. Suite 17, #701 Augustine 
Cut-Off, Wilmington, DE 19803. 

BC/BE OTOLARYNGOLOGIST needed for 100 
member, multi-specialty clinic located in beautiful 
northwest Arkansas. 680-bed hospital located two 
blocks from main clinic. Excellent benefits and 
guaranteed salary for two years followed by full 
partnership. For more information contact: Jose- 
phine Decker, Associate Administrator, Holt-Krock 
Clinic, 1500 Dodson Avenue, Fort Smith. AR 72901. 
(501) 782-2071. 





— 
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SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referrai base, BC/ES/commercial 
payors, modern OP surgical facility. close to New 
York and Ohio in the greater lakelanä area of Mead- 
ville, Pennsylvania. This college community is 
family oriented with excellent schoal system. First 
year guarantee and benefits to BE/BC candidate. 
For further information call: (800) 263-8321, Exten- 
sion 5705. Or send curriculum vitae to: Brenda 
Lewis, Meadville Medical Center, 1054 Grove Street, 
Meadville, PA 16335. 


MEER DEM Ae e d e LUN 


BC/BE OTOLARYNGOLOGIST to jain three board- 
certified otolaryngologists (one to retire soon) in a 
multi-specialty clinic of over 190 paysicians in 26 
divisions. This position offers an opportunity to step 
into a ready made, high surgical volume practice 
with excellent salary (range of $110,000-$120,000 
which is negotiable for physicians with experience), 
benefits, paid malpractice insurance, and buying in 
is not required. Dakota Clinic has the latest in tech- 
nological equipment, i.e. CT and MR scanning. 
ABR. etc. Contact: Dr. John L. Hicks, Director, 
Recruiting Division, Dakota Clinic, Ltd., P.O. Box 
6001, Fargo, ND 58108. (701) 280-3338 or (701) 
280-8520. 










Otolaryngologist 


Immediate 
opening with 
multi-specialty 
group on the 
central coast of 

















































Join a successful otolaryngology group in Bangor, Maine. 


8 Balanced medical and surgical practice serving all ages. 


e Community of 80,000 with international airport, great skiing 
less than 2 hours, and ocean sailing only 45 minutes away. 


8 University of Maine's flagship campus and Center for the 
Performing Arts within 20 minutes. 


a Great family location, good schools, low crime rates 
m New office facility in sylvan setting minutes from hospitals. 


w Two master-degreed audiologists provide diagnostic tests 
and hearing aid dispensing services. 


8 Shared call arrangement — many weekends available for 
social or unlimited recreational activities. 


a Flexible schedule possible. Enjoy Maine lifestyle. 









interested BE/BC candidates should contact: 
C. Henry Larson, MD or Daniel i. McNichol, MD 
BANGOR EAR, NOSE & THROAT PROFESSIONAL ASSOCIATION 


700 Mt. Hope Avenue, Suite 420 
Bangor, ME 04401 w (207) 947-4970 


California, must be 
board-eligible or 
board-certified. 


Fringe benefits, 
shareholder status, 
quaranteed salary 
first 12 months. 


Mail CV to: 






Administration 
San Luis 
Medical Clinic, Ltd. 
1235 Osos Street 
San Luis Obispo 
CA 93401 





















, | Otolaryngologist 


Board-certified/-eligible otolaryngologist needed as || 
associate to join an active four-physician section of 
otolaryngology, practicing all aspects of madern 
otolaryngology. 









ad and Neck 
surgeon 







| To. join three otolaryngologist 
practice, i 
[1 Full range.o 
otolaryngolcgy. 
O Excellent family oriented 
community. 
[3 Progressive sophisticated 
medical community. 
[1 Surprising cultural 
activities. 
LJ Practice limited only by 
ability and energy. 


James R. Flynn, MD, MS, FACS 
P.O. Box 2845 
Cedar Rapids, lowa 52406 
(319) 365-9479 









This 200-physician, multi-specialty clinic serves 

as a referral center for surrounding areas of north- 
eastern Pennsylvania and the Southern Tier of New 
York State. Affiliated with progressive 366-bed 
hospital. State-of-the-art diagnostic and operative 
equipment available. Medical school teaching 
affiliation provides a stimulating environment. 













Area provides attractive living conditions wit ample 
seasonal recreation opportunities. Easy access to 
major metropolitan areas. Excellent salary and 
fringe benefits. 







Respond with curriculum vitae to: 


GUTHRIE CLINIC 
Sayre, PA 18840 © (717) 888-5858 
ATTENTION: G.V. Ippolito, Vice President 










MOL INI VI reU o rpg ame eA bi boa 


B Look at health care 
from our point of view 








The physicians who practice at 
Group Health are here because quality of 
life is just as important to them as the 
quality of their work environment. 

They enjoy being part of a highly 
respected health care organizatior as 
much as they like living in one of the top 
areas in the nation. 

If you like our point of view, we 
invite you to call us toll-free at (800) 
543-9323 for more information about 
career opportunities at Group Health. 






™ Grou a 
a erative 
of Puget Sound 











For 
All 
The 
|| Right 

| Reasons... 





Dedicated physicians, 
state-of-the-art sup- 
port, financial stabil- 
ity and. pown qual- 
ity of life second to 
none...to name a few 
reasons. 


The Sioux Empire 
Medical Center 
invites you to share 
your skills and be- 
come a part ofa | 
dynamic community. 


Sioux Falls has a 
strong economic base, 
growing population, 
and a progressive 
education system. 


Numerous cultural 
and recreational ac- 
tivities are even more 
reasons to find out 
more about this ex- 


4l ceptional practice op- 


- || portunity. 


|| To find out more, 
contact... 


|| Sioux Empire 
Medical Center 


Carl Hinson 
M\ 1200 S. Euclid Ave. 
wh\ Suite 320 MBI 







” Sioux Falls, SD 57105 | 


1-800-468-3333 


NORTHERN CALIFORNIA 












The Permanente Medical Groub, a growing 
multispecialty group, is recruiting physicians 
in a variety of specialties for positions 
throughout our beautiful Northern. Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a fuil ume 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and operating 
room responsibilites. 

Members of our large, muluspecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled tme off, malpractice insurance, 
and medical, dental and life insurance, and a 
substantial retirement program. 


To inquire about this and other openings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, M.D., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, inc, 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 


e9 6 
w 
KAISER PERMANENTE 


Good People. Good Medicine. 














and sinus surgery. 













OTOLARYNGOLOGIST 


The Department of Otolaryngology-Head and Neck 
Surgery, University of Illinois, College of Medicine at 
Chicago, is seeking an otolaryngologist for its full- 
time faculty at the Assistant Professor (tenure-track) 
or Associate Professor level. Fellowship training and 
research experience are highly desirable. Candi- - 
dates should have a special interest in head and neck 


For fullest consideration, please apply by February 1, 
1991. Position to begin July 1, 1991 or earlier. 


Send curriculum vitae to: 


Edward L. Applebaum, MD T 

Department Head, Department of Otolaryngology- || 

Head and Neck Surge ry FE 
UNIVERSITY OF ILLINOIS 

1855 West Taylor, Suite 2.42, M/C 648 l| 
Chicago, Illinois 60612 


TE The University of Illinois is an equal opportunity/affirmative action employer. 






‘Minneapolis, Minnesota 
































Large multi-specialty 
group seeking second 
BC/ BE otolaryngologist to 
join Department of ENT- 
Minneapolis clinics. 


High volumed practice with 
varied patient population. 
Fee-for-service and prepaid 
patients. No practice buy-in. 
Excellent working conditions 
with premium benefits 
and salary. EEO. 


Please send curriculum vitae 
or contact: 


Maureen Reed, MD 
Chief of Staff 


ASPEN MEDICAL GROUP 


Administration (nab) 
1020 Bandana Boulevard West 
St. Paul, MN 55108 
(612) 641-7185 

















. Research Fund of the 
/ American Otological Society, Inc. 


Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 





The American Otological Society through its Research Fund is offering 
Research Grant Awards and fulltime Research training Fellowships to 
. Study otosclerosis and related ear disorders in U.S. or Canadian Institu- 
. dons, July 1991 - June 1992. Proposals may include investigations of the 
management and pathogenesis of otosclerosis and underlying pro- 
- 5esses5. Studies of middle ear biomechanics and sound transduction as 
“hey apply to otosclerosis will be considered. 


RESEARCH GRANTS. Available to physician and non-physician 
nvestigators; renewable annually for a maximum of $25,000 per year: 
10 funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 

Jents and medical students), fellowship will support 1-2 years’ full-time 

“esearch conducted outside of residency training. Applications must be 

. accompanied by sponsoring institution documentation that facilities 
and faculty are appropriate for requested research. 





i EADLINE. Grant and fellowship applications must be postmarked 
. Dy January 31, 1991. Information and application materials may be 
. Obtainec from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, 





.. Research Fund of the American Otological Society, University of Cali- 
X orta, Davis, Otology Lab, 1159 Surge 3, Davis, CA 95616. 
= -elephone: (916) 752-8931. 

















CTOLARYNGOLOGIST position available at the 
Department of Veterans Affairs Medical. Center, 
Asheville, North Carolina, for a board-eligible/board- 
certified otolaryngologist. This 500-bed hospital is 
affiliated with Duke University. Two senior level oto- 
laryngology residents are assigned to the Depart- 
ment of Veterans Affairs Medical Center where a full 
range of surgical procedures are performed. In addi- 
tion to teaching responsibilities, other academic 
pursuits are encouraged and facilities are available 
for basic and clinical research. Asheville is a well 
known vacation and resort center where many cul- 
tural activities are available. There are two universi- 
ties and three colleges. Both private and public 
school systems are excellent and the cost of living is 
reasonable. If you are interested, please reply at 
your earliest convenience to: S.M. Scott, MD, Chief, 
Surgical Service, DVAMC, Asheville, NC 28805. 
(704) 298-7911, Extension 5424. Include a curricu- 
ium vitae. An equal opportunity employer. 








Otolaryngology / Head and Neck Surgeon 
West Virginia University 

WVU Department of Otolaryngology/Head & Neck 
- Surgery seeks fellowship trained head and neck 
surgeon to lead head and neck surgery program. 
New facilities, "state-of-the-art" equipment, re- 
search opportunities, and support available. Send 
CV to: Stephen J. Wetmore, MD, Professor and 
Chairman, Department of Otolaryngology 


WVU Health Science Center 
Morgantown, WV 26506 e Or call: (304) 293-3457 








PRACTICE MANAGEMENT, insurance billing, 
medical records, and electronic claims systems. 
American Medical Software (800) 423-8836. 


OHIO 


UNIVERSITY 



















Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otoi- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. 





Pediatric 
Otolaryngology 
Fellowship 


July 1, 1992 


Children s Hospital 
Boston, Massachusetts 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 










Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 


Contact: 


Gerald B. Healy, MD 


CHILDREN'S 


HOSPITAL 


300 Longwood Avenue 
Boston, MA 02115 





Otolaryngology Consultants 
of Memphis 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 


The Department of Otolaryngology 





and " 
Comprehensive Cancer Center . Wl. 
at the 'W' 
Arthur G. James Cancer Hospital and Research Institute . Mi. | 
BEER 
announce a ARTHUR G. JAMES 
CANCER HOSPITAL 
HEAD AND NECK RESEARCH INSTITUTE 


ONCOLOGIC SURGERY FELLOWSHIP 


Director: 


David E. Schuller, M.D. 

Professor and Chairman 

Department of Otolaryngology 

Director, Comprehensive Cancer Center- 
Arthur G. James Cancer Hospital and 
Research Institute 


This interdisciplinary advanced training in oncologic surgery offers a twelve month research and patient 
care experience for those who plan a full-time academic career, and who have excellent residency 
experience in head and neck surgery. Candidates must have successfully fulfilled the requirements to sit 
for certification examination in Otolaryngology, General Surgery, or Plastic Surgery. 


Inquiries may be directed to: 


Berna L. Brown 

Comprehensive Cancer Center 

Head and Neck Oncology Program 

Arthur G. James Cancer Hospital and Research Institute 
300 West Tenth Avenue 

Columbus, Ohio 43210 

614/293-8068 





E 












ASER RESEARCH 
LOWSHIP 
LY 4, 1994 - JUNE 30, 1992 


7 Department of Otolaryngology- 





instrumentation, techniques and 
DIOCOGGUes, - 


Qualifications MD. preferably with 
specialty training on ofalaryngology- 
head and neck surgery. 

Stipend: $25,000* depending on 
qualification. 


Address correspondence to: 


Stanley M. Shapshay, MD 
Eleanor Naylor Dana 
Laser Research Laboratory 
LAHEY CLINIC 
MEDICAL CENTER 
44 Mall Road 

| Burlington, MA 01805 


pampaman, 

























The University of North Carolina 
School of Medicine 


ASSISTANT 
PROFESSOR 


Full-time Faculty Position 





Otolaryngologist head and neck surgeon: Division 
of Otolaryngology: Head and Neck Surgery. 
Department of Surgery. University of North Carol- 
ina at Chapel Hill School of Medicine is seeking à 
board-certified or eligible otolaryngologist for its 
full-time academic staff at tke assistant. professor 
level tenure track}, The successtul candidate should 
have an interest in. developing a strong clinical 
program in otolarvngology and have demonstrated 
the potential for teaching. for research, and for 
obtaining grant support. Ample opportunity for 
exposure to all facets of otlaryngotogy; head and 
|. heck surgery patient care available. Applications 
|] for the position will be accepted until December t. 
|] {900.with a projected starting date of July 1; 1991. 


The University of North Carolina at Chapel Hill is 
committed to increasing representation of women 
. and members of minority groups onits faculty and 
particularly encourages appiáücations trom such 
candidates; 


Letters of inquiry and currieelum vitae should be 
sent tor 5s 


Harold C. Pillsbury. HE MD 
Prafessor and Chief 
Otolaryngology: Head. and Neck Surgery 
610 Burnett Womack Budding, CB# 7070 
University of North Carolina School of Medicine 
© Chapel Ail, NC 27599-7070 





ACADEMIC POSITIONS AVAILABLE — The Uni- 
versity of Mississippi Medical Center has faculty 
openings for a board-certified neuro-otologist and a 
board-certified pediatric otolaryngologist. Competi- 
tive salary and excellent fringe benefits. Contact: 
Winsor V. Morrison, MD, Professor of Surgery and 
Director of the Division of Otolaryngology, Univer- 
sity of Mississippi Medical Center, Jackson, MS 
39216-4505. (601) 984-5162. Equal opportunity 
employer, M/F/H/V. 


The University of Texas Southwestern Medical 
Center is seeking a board-certified/board-eligible 
otolaryngologist to join a growing Department of 
Otorhinolaryngology as a full-time assistant pro- 
fessor. Pediatric otolaryngology fellowship or 
extensive experience required; interest in pedi- 
atric otology desirable. The position is available 
July 1991, Please send a curticulum vitae and 
three references to: 


Orval E, Brown, MD 
Chairman, Division of Pediatric Otolaryngology 
Department of Otorhinolaryngology 


The University of Texas Southwestern 
Medical Center at Dallas 
5323 Harry Hines Boulevard 
Dallas, TX 75235-9035 @ (214) 688-3103 


The University of Texas Southwestern Medical 
Center at Dallas is an equal opportunity/affirma- 
tive action employer. 





OTOLARYNGOLOGY-Head and Neck Surgeon— 
The Department of Otolaryngology-Head and Neck 
Surgery, Medical College of Virginia, Richmond, 
Virginia has an opening for a full-time assistant or 
associate professor, beginning November 1990. The 
candidate must be BC or BE. Expertise in head and 
neck surgery is required and necessary. Experience 
in pediatric otolaryngology is desirable but not 
essential. Contact: Dr. George Williams at (804) 786- 
3965. Or send current CV to. Department of 
Otolaryngology-Head and Neck Surgery, MCV Sta- 
tion, Box 146, Richmond, VA 23298-0146. We are an 
affirmative action, equal opportunity employer. 
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Temporal Bone Surgical 


Providence Hos; 
Southfield, Michiga 











Program Jack M. Kartuéh, M.D. 
Director a 
Faculty T. Mantord MrGee, 









Malcolm D. Graham, 
Michael J. Lakouere N 








Intensive five-day courses emphasize | 
temporal bone dissection relevant to |. 
the otologic surgeon are resident... | | 
All dissection equipment & included. 


COURSE DATES 


October 1-5 
November 5-9 
April 8-12 

May 20-24 
October 7-51 
November 11:5 


Tuition: $900.00 {Residents $500.00) 


For further details please contact: 
Judy Fekeci - Michigan Ear Institute 
27555 Middlebelt Rd. 
Farmington Hills, M1 48018 
(313) 476-4622 © Fax (373) 476-7390 
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1991: 















STANFORD UNIVERSITY MEDICAL CENTER 


ASSISTANT PROFESSOR 


FULL-TIME FACULTY POSITION 


The Division of Otolaryngology/Head and Neck Surgery, Starford Uni- 
versity Medical Center is seeking to fill an incremental full-time position 
at the assistant professor level. Applicants should be eligible to become 
board-certified or board-certified in otolaryngology with a subspecialty 
interest in otology. The successful applicant should have en interest in 
developing a strong clinical program in otology/neuro-otology and have 
demonstrated potential for research and teaching. Approximately 60% of 
the applicant's time will be devoted to clinical care and teaching, and 40% 
to research. Although not mandatory, a fellowship in otclogy/neuro- 
otology is desirable. Applications for the position will be acceoted until 
November 1990. Starting date of the position to be negotiated. 


Stanford University is committed to increasing representationof women 
and members of minority groups on its faculty and particulariv encour- 
ages applications from such candidates. 


Letters of inquiry and curriculum vitae should be sent to: 


Willard E. Fee, Jr., MD 
Division of Otolaryngology/Head and Neck Surgery 
STANFORD UNIVERSITY MEDICAL CENTER 


Stanford, CA 94305-5328 
(415) 725-6500 




















Otolaryr gology Boards teview Course 


honoring Jack Anderson, M.D. 
March 10-15, 1991 — Chicago 





September 15- 20, 1991 — Chicago 


Now, your review and update for board exams and practice 


OBJECTIVES 
* Increase basic science knowledge in otolaryngology 
è Improve clinical skills in diagnosis and treatment 
è Assist otolaryngology residents to study efficiently 

|. * Prepare board candidates to take board examinations 
* Provide practicing surgeons with a review and update 


METHODS 


e HOME STUDY MATERIALS consisting of a syllabus and 
assignments with questions and answers 

* SEMINAR with projection slides and syllabus 

* LABORATORY with microscopic slides 

* PRACTICE EXAMS with oral and written parts 


“ The faculty was outstanding. The most pleasant thing was learning a tremendous amount, 
not only from world-famous authorities but from people who are relatively unknown as well." * 


» TOPICS 

. PATHOLOGY HEAD AND NECK 

Upper Respiratory Nose and Sinuses 
Oral Cavity Oral Cavity 

Bone and Soft Tissue Pharynx and Larynx 
|. Thyroid and Parathyroid Salivary Glands 
-Salivary Glands Trachea 

~ Ear and Temporal Bone Esophagus 

Thyroid and Parathyroid 


BASIC SCIENCES Mandible 
Anatomy and Embryology Maxillofacial Trauma 


. : " Genetics and Physiology Facial Anomolies 

-= Immunology and Alle 

€ id “PEDIATRIC - 
—CLINICAL SCIENCES OTOLARYNGOLOGY 

_.. Anesthesiology Respiratory Obstruction 

^ Endocrinology Pediatric Tumors 

Systemic Disease Caustics 

... Infectious Disease Foreign Bodies 

: Radiology Laryngeal Anomolies 

- OTOLOGY AESTHETIC 

-Audiology SURGERY 

-.. Otologic Medicine Otoplasty 


_ Deafness and Dizziness Rhinoplasty 
Facial Nerve Blepharoplasty 
Base of Skull Surgery Rhytidectomy 
Temporal Bone Surgery Cosmetic Complications 
















Name 





| 
fo 
|. Address 


|. City/State/Zip 
i "Phone 
.. Mail Today to: 

— 1094 Dawn Lane, Dept. 11 








| Tene Haute, IN 47802, 





use Pal rn CC aor ae EM E 
Limited Enrollment: OTOLARYNGOLOGY REVIEW REGISTRATION 


FACULTY 


Jack Anderson, M.D. 
Tulane Univerity and L.S.U. 
James Benecke, M.D. 

St. Louis University 

Charles Bluestone, M.D. 
University of Pittsburgh 
Bruce H. Campbell, M.D. 
Medical College of Wisconsin 
Richard Fadal, M.D. 
Allergy-Immunology Center 
Douglas Gnepp, M.D. 

St. Louis University 

Jerry House, M.D. 
Indiana University 

Gordon Hughes, M.D. 
Cleveland Clinic Foundation 
Arvind Kumar, M.D. 
University of Illinois, Chicago 
Robert Maisel, M.D. 
University of Minnesota 
Ilana Seligman, M.D. 
University of Chicago 
George Sisson, Jr., M.D. 
Northwestern University 
Dean Toriumi, M.D. 
University of Illinois, Chicago 
Tucker Woodson, M.D. 


Medical College of Wisconsin 


TM ridea A PHP HRONAARE MB. SUNRISE AEDEM REND “Nitin pipe 








For:[ ] March 10-15, 1991 — Chicago 
[| Sept. 15-20 1991 — Chicago 
[ ]Sept. 15-20 1992 — Chicago 

a PO. Box 2218 205 [] Check Enclosed for $ - 


E Please send more information dx * Comments s by participants 






“Accomodations were comfertable,."* 


GOALS AND LOCATION: The course is 
given in Chicago the week before the written 
and oral exams to save dime ard travel 
expense for board candidates. Home study - 
materials are sent upon registration. The 
best value is to take the seminar well in- 
advance of the written boards and repeat for 
half price. The March course will be held at 
the Hilton Inn, Lisle, Hlinois. Our group 
rates are $79 single and $99 double. 


"and those little extras..."* r 


LOWEST AIR FARES: Please call toll- - 
free 1-800-548-8185 for group discounts. 


“remarkably complete and pleasant." * 


PLACEMENT SERVICE: For a practice 
opportunity write or call 1-800-356-7537. 


"Ihe most education for the money.” * 


FEES AND CATEGORY 1 C.M.E. CREDIT: - 
ePhysician or Resident: Phy. Res. hrs. 
eMarch 5-10 (6 days) $720 $480 60 . 
eMarch 11 (Mock Orals) $ 90 $ 60. 4 
Repeating 6 day course within 3 vrs.: $360 
eAdd 10% within 10 days of the course. _- 
e Attendees not in course hotel add S20/day. 
eFees do not include lodging or meals. 
€ A deposit of $50 will resesve your position. = 
eMost home study materizis will be mailed. ` 
after half of the registratien fee is received. = 


“home study material was extremely helpful.” * E 
| REFUNDS: Subject to a $50 fee, refunds _ 
| will be made up until the seminar begins. — 


“I feel [the course] helped me pass..." * 








| 

| 

| INFORMATION: 

| Joseph H. Selliken. Jr., M.D. 
| The Osler Institute : 
| 1094 Dawn Lane, PQ, Box 2218 - 
| Terre Haute, IN.47802 E 
E (800) 356-7537 or (812) 209-5658. 
| NN 





House fN INSTITUTE 









IPORAL BONE SURGICAL DISSECTION COURSES - 1991 








Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 
special emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
prac cticed by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group, Inc.) 


Janaary 13-18, 1991 May 19-24, 1991 October 13-18. 1991 
February 3-8, 1991 June 9-14, 1991 November 17-22, 1991 
March 10-15, 1991 September 8-13, 1991 December 3-13, 1991 


Apel 7-12, 1991 
Physicians $1,100.00 Residents $875.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute e 2100 West Third Street, Los Angeles, California 90057 è (213) 483-4431 Ext. 7079 
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Introducing Ultracal. A new 
standard in tube feeding with 
a blend of oat and soy fiber. 


1990 Bristol-Myers Squibb Company, Evansville, IN 47721 U.S.A 


M-K32R € 
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Mead Johnson is serving up what we believe is the 
ultimate isotonic tube feeding. Ultracal. The only tube 
feeding with a unique, dual source of dietary fiber 
which more closely simulates a normal diet and helps 
to normalize patients' bowel function. This dual fiber 
formulation even flows more freely than single source 
fiber formulas to prevent clogging of tubes and to 
enhance tube administration. 

Ultracal provides 13.6 grams of dietary fiber in 
1,000 Calories. This level was established based upon 
the publication, Physiological Effects and Health 
Consequences of Dietary Fiber, of the Federation of 
American Societies of Experimental Biology (FASEB)*. 


"Life Sciences Research Office, Federation of American Societies of Experimental Biology, 
Physiological Effects and Health Consequences of Dietary Fiber, Bethesda, MD; 1987 


> 
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But there's more to Ultracal than just fiber. There's 
100% of U.S. RDAs for vitamins, minerals and protein 
(from 10096 caseinates) in just 1,250 Calories. And 
Ultracal supplies added ultra-trace minerals, plus 
taurine and carnitine, for more complete nutrition. 

For more information about Ultracal, or any 
other Mead Johnson Enteral Nutritionals, call 
1-800-892-9201. 


Mead [iir 


ENTERAL NUTRITIONALS 
Mead Johnson Nutritional Group 
em A Bristol-Myers Squibb Company 
Evansville, Indiana 47721 USA 


75 YEARS OF CATERING TO YOUR PATIENTS’ 
NUTRITIONAL NEEDS. 
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FFECTIVELY TREATS MUCOSAL & 
SYSTEMIC FUNGAL INFECTIONS WIT 


FEW SAFETY CONCERNS 


Neutrophil phagocytoses Candida albicans. M 


*Results of two randomized, third party blinded, open-label trials using Diflucan 100 mg/day for 
7 to 14 days; clotrimazole 50 mg/day for 14 days. Results reflect clinical cure and improvement 


‘endoscopic cure results of a double-blinded. randomized trial compar ng Diflucan 100 to 
200 mg/day; ketoconazole 200 to 400 mqa/day 

'Open-labe! trial. Diflucan 100 to 200 ma/dav 

'Open-labei, randomized trial. Clinical cure and improvement results. Diflucan 200 to 400 ma/dav or 
amphotericin B 0.3 to 0.6 mg/kg/day 

Muiticenter, comparative study. Results reflect successful maintenance without culture confirmed 

r Diflucan and 121 days for amphotericin B 


y 


relapse as evaluated at a median of 212 days fo 
ucan: 200 mg/day; amphotericin B: 1 ma/ka/week 


= 
















and Seleni candidiasis, and cryptococcal al meningiti 
Interim results from ongoing studies; due to the interim nature € X these 
studies, statistics have not been provided. | a 


: “fen oscopic cures). acu de cer T 
DIFLUCAN DIWAN LUCAN 
gn | 65 (RED. 
23) u IMPROVED 


83% CURED ok | 
14% IMPROVED eue | 
clotrimazole aAA% | ketoconazole 

73% CURED S() 

Ts. IMPROVED | (35/45): ^ | 


" CRYPTOCOCCAL MEN MENINGITIS - oo 
| ACUTE THERAPY" |- | MAINTENANCE TO. PREVENT (T RELAP | 


DIFLUCAN DIFLUCAN 
mm, ae ; (98... 


amphotericin B anor B Oo% . 
WARD g aoe 
29% IMPROVED (32/88) o O Jer 


Excellent safety profile and patient compliance 

In over 4,000 patients who received Diflucan for at least 7 days, the most 
common adverse events were nausea (3.7% ), headaches (1.9% ), and skin 
rash (1.8% ).' 




















































Rare incidence of serious hepatotoxicity has been reported, but the causal 
relationship to Diflucan is uncertain.’ 


Penetration to key tissues, organs, and fluids 
Distribution throughout the body approximates that of total body water 
after oral or IV dosing.’ 


Oral bioavailability of Diflucan >90% and unaffected by agents that 
increase gastric pH. 
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100 mg. 200 mg Tablets / 200 mg. 400 mg IV injection 







The Antifungal Effectiveness You Need. 
The Safety Profile You Want. 


Please see brief summary of prescribing information on last page of this advertisement. 
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ODIUM CHLORIDE 
318 mOemol/L (CALC) aa 
F NOU! Y AS DIRECTED BY A PHYSICIAN ~ 





WITH ONCE DAILY DOSING 
FOR A WIDE RANGE OF 
PATIENTS 


FIRST DAILY MINIMUM DURATION 
INDICATION DAY THERAPY OF THERAPY 
OROPHARYNGEAL 
CANDIDIASIS: 200 mg 100 mg 14 days 
ESOPHAGEAL 
CANDIDIASIS: 200 mg 100 mg* 21 days 
SYSTEMIC 
CANDIDIASIS: 400 mg 200 mg 28 days 
CRYPTOCOCCAL 10-12 weeks 
MENINGITIS 400 mg 200 mg* after CSF becomes 
(acute): culture negative 
CRYPTOCOCCAL 
MENINGITIS 200 mg 200 mg 


(maintenance to 
prevent relapse): 


*Doses of up to 400 mg/day may be used based on medical judgement of the 
patients response to therapy. 


References: 1. Data on file, Roerig division of Pfizer Pharmaceuticals 


INDICATIONS AND USAGE 
DIFLUCAN (fluconazole) is indicated for the treatment of 


1. Oropharyngeal and esophageal candidiasis. DIFLUCAN is also effective for the treatment of serious systemic 
candidal infections, including urinary tract infection. peritonitis. and pneumonia 


2. Cryptococcal meningitis 

Specimens for fungal culture and other relevant laboratory studies (serology. histopathology) should be 
obtained prior to therapy to isolate and identify causative organisms. Therapy may be instituted before the results 
of the cultures and other laboratory studies are known; however, once these results become available. anti- 
infective therapy should be adjusted accordingly 


CONTRAINDICATIONS 
DIFLUCAN (fluconazole) is contraindicated in patients who have shown hypersensitivity to fluconazole or to any 
of its excipients. There is no information regarding cross hypersensitivity between fluconazole and other azole 
anual agents. Caution should be used in prescribing DIFLUCAN to patients with hypersensitivity to other 
azoles 


iflucal 





MEAD  ! 


[ucan ® 








100 mg, 200 mg Tablets / 200 mg. 400 mg IV Injection 


WARNINGS 
Patients who develop abnormal liver function tests during DIFLUCAN therapy should be monitored for the 
development of more severe hepatic injury Although serious hepatic reactions ~ave been rare and the causal 
association with DIFLUCAN uncertain, if clinical signs and symptoms consisten!-with liver disease develop that 
may be attributable to fluconazole, DIFLUCAN should be discontinued (See Adverse Reactions.) 
Immunocompromised patients who develop rashes during treatment with D'-LUCAN should be monitored 
closely and the drug discontinued if lesions progress. (See Adverse Reactions ) 


PRECAUTIONS 

Drug Interactions (See Clinical Pharmacology) 4 
DIFLUCAN (fluconazole) increased the prothrombin time after wartarin administration. Caretul monitoring ol 
prothrombin time in patients receiving DIFLUCAN and coumarin-type anticoagulants is recommended 

DIFLUCAN increased the plasma concentrations o! phenytoin Careful monitormg of phenytoin concentrations 
in patients receiving DIFLUCAN and phenytoin is recommended 

DIFLUCAN has been infrequently associated with an increase in cyclosporine concentrations in renal transplant 
patients with or without impaired renal function. Careful monitoring of cyclospc me concentrations in patients 
receiving DIFLUCAN and cyclosporine is recommended 

DIFLUCAN increased the plasma concentrations and reduced the metabolism of tolbutamide, glyburide and 
glipizide When DIFLUCAN is used concomitantly with these or other sulfonylwrea oral hypoglycemic agents, 
blood glucose concentrations should be carefully monitored, and the dose of the sulfonylurea should be adjusted 
as necessary 

Rifampin enhances the metabolism of concurrently administered DIFLUCAN. Jepending on clinical circum- 
stances, consideration should be given to increasing the dose of DIFLUCAN when it is administered with rifampin 

Physicians should be aware that drug-drug interaction studies with othe medications have not been 
conducted. but such interactions may occur 
Carcinogenesis, Mutagenesis and Impairment of Fertility 
Fluconazole showed no evidence of carcinogenic potential in mice and rats treated orally for 24 months at doses 
of 2.5. 5 or 10 mg/kg/day (approximately 2-7x the recommended human dose). Male rats treated with 5 and 10 
mg/kg/day had an increased incidence of hepatocellular adenomas 

Fluconazole. with or without metabolic activation, was P in tests for mutagenicity in 4 strains of S. 
typhimurium, and in the mouse lymphoma L5178Y system. Cytogenetic studies /n vivo (murine bone marrow 
cells, following oral administration of fluconazole) and in vitro (human lymphorytes exposed to fluconazole al 
1000 g/mL) showed no evidence of chromosomal mutations 

Fluconazole did not affect the fertility of male or female rats treated orally with caily doses of 5, 10 or 20 mg/kg 
or with parenteral doses of 5, 25 or 75 mg/kg. although the onset of parturition was slightly delayed at 20 mg/k 
po Inan intravenous perinatal study in rats at 5. 20 and 40 mg/kg. dystocia and prolongation of parturition we 
observed in a few dams at 20 mg/kg (approximately 5-15x the recommended human dose) and 40 mg/kg. but nol 
at 5 mg/kg. The disturbances in parturition were reflected by a slight increase in tne number of stillborn pups and 
decrease ot neonatal survival at these dose levels. The effects on parturition in rat=are consistent with the species 
specific estrogen-lowering property produced by high doses of fluconazole Such-a hormone change has not been 
observed in women treated with fluconazole. (See Clinical Pharmacology ) 


Pregnancy 
Teratogenic Effects. Pregnancy Category C: Fluconazole was administered orally to pregnant rabbits during 
organogenesis in two studies, at 5, 10 and 20 mg/kg and at 5, 25, and 75 mg/kg respectively maternal weight gain 
was impaired at all dose levels, and abortions occurred at 75 mg/kg (approximately 20-60x the recommended 
human dose): no adverse fetal effects were detected. In several studies in which pregnant rats were treated orally 
with fluconazole during organogenesis, materna! weight gain was impaired and pzacental weights were increased 
al 25 mg/kg There were no fetal effects at 5 or 10 mg/kg. increases in fetal anatomical variants (supernumerary 
ribs. renal pelvis dilation) and delays in ossification were observed at 25 and 59 mg/kg and higher doses. At 
doses ranging trom 80 mg/kg (approximately 20-60x the recommended human dose) to 320 mg/kg em- 
bryolethality in rats was increased and fetal abnormalities included wavy ribs, cleft palate and abnormal cranio- 
facial ossification These effects are consistent with the inhibition of estrogen synimesis in rats and may be a result 
of known effects of lowered estrogen on pregnancy. organogenesis and parturition 

There are no adequate and well controlled studies in pregnant women. DIFLUCAN should be used in pregnancy 
only if the potential benefit justifies the possible risk to the fetus 


Nursing Mothers 
It is not known whether fluconazole is excreted in human milk. Because many drugs are excreted in human milk, 
caution should be exercised when DIFLUCAN is administered to a nursing woma 


Pediatric Use 
Efficacy of DIFLUCAN has not been established in children. A small number of patents from age 3 to 13 years have 
been treated safely with DIFLUCAN using doses of 3-6 mg/kg daily | 


ADVERSE REACTIONS | 
Sixteen percent of over 4000 patients treated with DIFLUCAN (fluconazole) in e mical trials of 7 days or more 
experienced adverse events. Treatment was discontinued in 1.5% of patients due '» adverse clinical events and in 
1.3% of patients due to laboratory test abnormalities 

In combined clinical trials and foreign marketing experience prior to US marketing, patients with serious 
underlying disease (predominantly AIDS or malignancy) rarely have developed serious hepatic reactions or 
exfoliative skin disorders during treatment with DIFLUCAN (See Warnings) Two of ‘hese hepatic reactions and one 
exfoliative skin disorder (Stevens-Johnson syndrome) were associated with a tatal outcome. Because most of 
these patients were receiving multiple concomitant medications. including maay known to be hepatotoxic or 
associated with exfoliative skin disorders, the causal association of these reactrons with DIFLUCAN therapy is 
uncertain 

Clinical adverse events were reported more frequently in HIV infected patients 21%) than in non-HIV infected 
patients (1396). however, the patterns in HIV infected and non-HIV infected patients were similar The proportions 
of patients discontinuing therapy due to clinical adverse events were similar in the two groups (1596) 

The following treatment-related clinical adverse events occurred at an incidence of 1% or greater in 4048 
patients receiving DIFLUCAN for 7 or more days in clinical trials: nausea 3 7%, neadache 1 996. skin rash 1.8%, 
vomiting 1.7%, abdominal pain 1 796, and diarrhea 1.5% 

In two comparative trials evaluating the efficacy of DIFLUCAN for the suppression of relapse of cryptococcal 
meningitis. a statistically significant increase was observed in median AST (SGO7) levels from a baseline value of 
30 IU/L to 41 IU/L in one trial and 34 IU/L to 66 IU/L in the other The overall rate of serum transaminase 
elevations of more than 6 times the upper limit of normal was approximately 1% ir fluconazole-treated patients in 
clinical trials. These elevations occurred in patients with severe underlying czsease. predominantly AIDS or 
malignancies, most of whom were receiving multiple concomitant medications including many known to be 
hepatotoxic. The incidence of abnormally elevated serum transaminases was greater in patients taking DIFLUCAN 
concomitantly with one or more of the following medications: rifampin, phenytoin isoniazid, valproic acid, or oral 


sulfonylurea hypoglycemic agents 
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RYNATAN' B.I.D. 


TITRATABLE TABLETS 


Each capsule-snaped tablet contains: phenylephrine tannate, 25 mg; 
eee tannate, 8 mg; pyrilamine tannate, 25 mg. 


?atent pending. RYNATAN*-S is the combination of RYNATAN* Pediatric Suspension 
4 floz) and a !0 mL calibrated oral syringe. 


Nhen used forsymptomatic relief of coryza and nasal congestion in allergic rhinitis or 
he common cold 


?lease see the feilowing page for prescribing information. 


* Convenient Oral Syringe 
* By Prescription Only 


RYNATAN-S 5.5. 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg 


© 1989 Carter-Wallace, Inc. 
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. RYNATAN £z 


TITRATABLE TABLETS 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 
chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 
B.I.D. 


RYNATAN-G 


PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 







Description RYNATAN* is an antihistaminic/decongestant combination available for 
oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 9 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), 
glycerin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, 
saccharin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage RYNATAN is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine (MAO) inhibitors. This product 
contains antihistamines which may cause drowsiness and may have additive central 
nervous system (CNS) effects with alcohol or other CNS depressants (e.g., hypnotics, 
sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
in children, but their combination with sympathomimetics may cause either mild 
stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects 
of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN®. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, 
dryness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: May vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead to 
convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gastric 
lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults — 1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 
teaspoonfuls); Children two to six years of age — 2.5 to 5 mL (12 to 1 teaspoonful): 
Children under two years of age — Titrate dose individually 


How Supplied RYNATAN* Tablets: buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. 
bottles (NDC 0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 
0037-0715-68). 


Storage: RYNATAN® Tablets — Store at room temperature; avoid excessive heat — 
above 40°C (104*F). 
RYNATAN® Pediatric Suspension — Store at controlled room temperature — between 
15*C—30*C (59°F—86°F); protect from freezing. 
*Patent Pending 
RYNATAN®-S is the combination of RYNATAN Pediatric Suspension (4 fl. oz.) and a 
10 mL, calibrated, oral syringe. 
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JAMA/'s “CME Forum” will provide a new mesource 
for physicians seeking continuing medical educa- 
tion Opportunities nationwide. Starting in January, 
1991, the “CME Forum” will appear each week in 
JAMA, referenced in the table of contents. 


The “CME Forum" will offer new listings each week 
in a high visibility format for ease of reference. Look 
to JAMA'S “CME Forum?" for continuing mecical edu- 


cation opportunities in your subject of interest. 
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— LACTYEAR “4x DOCTORS 

` GAVE UP PRIVATE PRACTICE 
FOR ACHALLENGING 

NEW CAREER. 












They didnt give up medicine. They just started practicing it in a more 
exhilarating environment. 

An environment that affords them many tangible benefits. Like a diverse practice, 
unlimited access fo medical specialities, and financial security. Plus a lot of 
Intangibles. Like a comfortable lifestyle, an opportunity for worldwide experiences 
and the respect that goes along with being an Air Force officer 

Of course, to enter an environment this rewarding, they did have to give up a few 
things. Like rent, equipment expenses, malpractice insurance, payrolls and 
utility bills. 

Now, you may be intrigued by such a unique opportunity. But like any d 

* good medical professional, you'd probably like a complete case history 
90 call 1-800-423-USAF Or send your curriculum vitae to Colonel William 
E. Patterson, United States Air Force/RSH, Randolph 
Air Force Base, Texas 78150-5421. AIM HIGH. 
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Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment are provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, with 


(special emphasis on the common problems encountered in daily practice. 


During the day participants dissect temporal bones and observe selected telecasts of live 


~ Surgery. Evening lectures and tapes demonstrate the techniques of temporal bone surgery as 
c -. practiced by the members of the House Ear Clinic, Inc. (formerly Otologic Medical Group, Inc.) 
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Difficult patients require proven therapy 


For adults — m Low incidence of GI side effects 


9 Æ 9/ Satisfactory clinical response m Delicious strawberry flavor may enhance 
“he 70 


in bacterial sinusitis" compliance in children 
(61/65 patients, 250 mg t.i.d.) 


For children — 
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95% in otitis media" a) 
(140/147 patients, 40 mg/kg/day b.i.d.) COO d e! P 


Available in capsules (250 mg and 500 mg) 
and oral suspension (187 mg/5 mL and 375 mg/5 mL) 


* See adjacent page for criteria for diagnosis and response. 
' Due to susceptible strains of indicated organisms. 


1. Data on file, Lilly Research Laboratories. 


See adjacent page for brief summary of prescribing information. 
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Criteria for diagnosis and response 4 

The clinical experience with Ceclor described on the accompanying page is derived from clinical report 
data on file at Lilly Research Laboratories. The criteria for selection of patients were as follows: 

|. Diagnoses and infecting organisms i 
Maxillary sinusitis caused by Streptococcus pyogenes (group A B-hemolytic streptococci). Maxillary 
sinus aspirate cultures and pretherapy x-ray confirmed each diagnosis of sinusitis in clinical studies. 
Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-susceptible 
and ampicillin-resistant), staphylococci, and S. pyogenes (group A B-hemolytic streptococci). 
Diagnosis was confirmed by culture of middle-ear aspirate or exudate within 24 hours before the start 
of therapy. Additional specimens were obtained during and after therapy as deemed necessary by the 
Clinician. The bacteriologic response was based on results during the 10- to 16-day posttherapy 
follow-up period. 

Il. Pathogens were identified and determined to be susceptible to cefaclor. 

Ill. Patients received dosages within the recommended range. 

IV. Patients had received no successful antibacterial treatment within five days before the start of 
therapy with cefaclor and received no concomitant suppressive antibacterial therapy. 

V. All patients who responded satisfactorily received cefaclor for a minimum of five days. Therapeutic 
failures were sometimes determined in less than five days, and cefaclor was discontinued. 

Clinical (symptomatic) response 

Satisfactory - Disappearance of or improvement in signs and symptoms of the principal infection, with 
or without recurrence of signs or symptoms during the posttherapy follow-up period. 

Unsatisfactory - No improvement in signs and symptoms at the end cf therapy. 


Brief Summary. 

Consult the package literature for prescribing information. 

Indications: Otitis media caused by Streptococcus pneumoniae, Haemophilus influenzae, 
staphylococci, and Streptococcus pyogenes (group'A B-hemolytic streptococci). 

Upper respiratory infections, including pharyngitis and tonsillitis, caused by Streptoccoccus pyogenes 
(group A B-hemolytic streptococci). Note: Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis of rheumatic fever. Ceclor is generally 
effective in the eradication of streptococci from the nasopharynx; however, substantial data establishing 
the efficacy of Ceclor in the subsequent prevention of rheumatic fever are not available at present. 
Contraindication: Known allergy to cephalosporins. 

Warnings: CECLOR SHOULD BE ADMINISTERED CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. 
PENICILLINS AND CEPHALOSPORINS SHOW PARTIAL CROSS-ALLERGENICITY. POSSIBLE 
REACTIONS INCLUDE ANAPHYLAXIS. 

Administer cautiously to allergic patients. 

Pseudomembranous colitis has been reported with virtually all broad-spectrum antibiotics. It must 
be considered in differential diagnosis of antibiotic-associated diarrhea. Colon flora is altered by broad- 
spectrum antibiotic treatment, possibly resulting in antibiotic-associated colitis. 

Precautions: 

* Discontinue Ceclor in the event of ailergic reactions to it. 

* Prolonged use may result in overgrowth of nonsusceptible organisms. 

* Positive direct Coombs' tests have been reported during treatment with cephalosporins. 

*Ceclor should be administered with caution in the presence of markedly impaired renal function. 
Although dosage adjustments in moderate to severe renal impairment are usually not required, careful 
clinical observation and laboratory studies should be made. 

* Broad-spectrum antibiotics should be prescribed with caution in individuals with a history of 
gastrointestinal disease, particularly colitis. 

e Safety and effectiveness have not been determined in pregnancy, lactation, and infants less than one 
month old. Ceclor penetrates mother's milk. Exercise caution in prescribing for these patients. 
Adverse Reactions: (percentage of patients) 

Therapy-related adverse reactions are uncommon. Those reported include: 

* Hypersensitivity reactions have been reported in about 1.5% of patients and include morbilliform 
eruptions (1 in 100). Pruritus, urticaria, and positive Coombs’ tests each occur in less than 1 in 200 
patients. Cases of serum-sickness-like reactions have been reported with the use of Ceclor. These are 
characterized by findings of erythema multiforme, rashes, and other skin manifestations accompanied 
by arthritis/arthralgia, with or without fever, and differ from classic serum sickness in that there is 
infrequently associated lymphadenopathy and proteinuria, no circulating immune complexes, and no 
evidence to date of sequelae of the reaction. While further investigation is ongoing, serum-sickness- 
like reactions appear to be due to hypersensitivity and more often occur during or following a second 
(or subsequent) course of therapy with Ceclor. Such reactions have been reported more frequently in 
children than in adults with an overall occurrence ranging from 1 in 200 (0.5%) in one focused trial to 2 
in 8,346 (0.024%) in overall clinical trials (with an incidence in children in clinical trials of 0.055%) to 1 
in 38,000 (0.003%) in spontaneous event reports. Signs and symptoms usually occur a few days after 
initiation of therapy and subside within a few days after cessation of therapy; occasionally these 
reactions have resulted in hospitalization, usually of short duration (median hospitalization = two to 
three days, based on postmarketing surveillance studies). In those requiring hospitalization, the 
symptoms have ranged from mild to severe at the time of admission with more of the severe reactions 
occurring in children. Antihistamines and glucocorticoids appear to enhance resolution of the signs 
and symptoms. No serious sequelae have been reported. 

e Stevens-Johnson syndrome, toxic epidermal necrolysis, and anaphylaxis have been reported rarely. 
Anaphylaxis may be more common in patients with a history of penicillin allergy. 

* Gastrointestinal (mostly diarrhea): 2.5%. 

* Symptoms of pseudomembranous colitis may appear either during or after antibiotic treatment. 

* As with some penicillins and some other cephalosporins, transient hepatitis and cholestatic jaundice 
have been reported rarely. 

* Rarely, reversible hyperactivity, nervousness, insomnia, confusion, hypertonia, dizziness, and 
somnolence have been reported. 

* Other: eosinophilia, 2%; genital pruritus or vaginitis, less than 1% and, rarely, thrombocytopenia and 
reversible interstitial nephritis. 

Abnormalities in laboratory results of uncertain etiology. 

e Slight elevations in hepatic enzymes. 

* Transient lymphocytosis, leukopenia, and, rarely, hemolytic anemia and reversible neutropenia. 

* Rare reports of increased prothrombin time with or without clinical bleeding in patients receiving 
Ceclor and Coumadin concomitantly. 

* Abnormal urinalysis; elevations in BUN or serum creatinine. 

* Positive direct Coombs’ test. 

e False-positive tests for urinary glucose with Benedict's or Fehling's solution and Clinitest® tablets but 
not with Tes-Tape® (glucose enzymatic test strip, Lilly). 

PA 8791 AMP [021490] 


Additional information available to the profession on request from 
Eli Lilly and Company, Indianapolis, Indiana 46285. 


Eli Lilly Industries, Inc 
S Carolina, Puerto Rico 00630 
A Subsidiary of Eli Lilly and Company 


Indianapolis, Indiana 46285 


Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 
75TH ANNUAL MEETING 
June 15-19, 1991 
Hyatt Regency* Monterey, California 


Guest Speakers: Jonas Johnson, M.D. 
Vice Chairman, Dept. of Otolaryngology 
University of Pittsburgh, Pittsburgh, Pennsylvania 
Gary Jackson, M.D. 

The Otology Group, Nashville, Tennessee 


Papers requested on any otolaryngology subject. Send 
abstracts by January 15, 1991 to Mark Richardscn, M.D., 
PCOOS Program Chairman, Children's Hospital & Medical 
center, 4800 Sand Point Way NE, P.O. Box C5371, Seattle, 
WA 98105. 


The PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal author. To 
qualify for this award, the paper must be on the program 
and must be presented at the meeting. An abstract must be 
submitted to Dr. Richardson by January 15, 1991. If it is 
accepted for the program, the full manuscript must be 
submitted for evaluation for the award by April 15, 1991. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
115 W. California Bivd., Suite 405 
Pasadena, CA 91105 
Phone: (818) 564-8114 





A Mayo Clinic Symposium for 
Otolaryngologists and Speech Pathologists 


The Surgical and Medical 
Management of Diseases 
Affecting the Larynx 


ma 


Speakers include: | Arnold Aronson, Ph.D. 
Bruce Pearson, M.D. 
Lawrence DeSanto, M.D. 
Robert Keith, M.S., CCC 


For more information contact: 

Ms. Marian Hunter, Medical Education 

Mayo Clinic Jacksonville, 4500 San Pablo Road 
Jacksonville, FL 32224, (904) 223-2058. 


February 14-17, 1991 
Marriott at Sawgrass 
Ponte Vedra Beach, Florida 
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Smith & Nephew Richards Inc. 


2925 Appling Road, Bartlett, TN 38133 
(901) 373-0200 Toll Free 1-800-821-5700 


Telefax (901) 373-0220 
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THINK EFFECTIVE. THINK SELDANE. 


Maximum on-the-job relief 
from the first dose through the season 


SELDANE 


(terFenadine) 60 mg tablets BID 
for seasonal allergic rhinitis 


Starts fast and lasts 


©199C Marion Merrell Dow Inc. 


Before prescribing Seldane, please see brief summary of prescribing information, 
which-appears on the reverse side. 








SELAC 948 6500PO 
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Seldane? 


(terfenadine) 60 mg Tablets 


BRIEF SUMMARY i 
CAUTION: Federal law prohibits dispensing without prescription 


DESCRIPTION i 

Seldane (terfenadine) is available as tablets for oral administration. Each 
tablet contains 60 mg terfenadine. Tablets also contain, as inactive ingre- 
dients: corn starch, gelatin, lactose, magnesium stearate, and sodium 
bicarbonate 


INDICATIONS AND USAGE 
Seldane is indicated for the relief of symptoms associated with seasonal 
allergic rhinitis such as sneezing, rhinorrhea, pruritus, and lacrimation 


CONTRAINDICATIONS 
Seldane is contraindicated in patients with a known hypersensitivity to 
terfenadine or any of its ingredients 


PRECAUTIONS 

General: Terfenadine undergoes extensive metabolism in the liver. Patients 
with impaired hepatic function (alcoholic cirrhosis, hepatitis), or on 
ketoconazole or troleandomycin therapy, or having conditions leading to QT 
prolongation (e.g. hypokalemia, congenital QT syndrome) may experience 
OT prolongation and/or ventricular tachycardia at the recommended dose 
The effect of terfenadine in patients who are receiving agents which alter 
the QT interval is not known. These events have also occurred in patients 
on macrolide antibiotics, including erythromycin, but causality is unclear. 
The events may be related to altered metabolism of the drug, to electrolyte 
imbalance, or both 


Information for patients: Patients taking Seldane should receive the follow- 
ing information and instructions. Antihistamines are prescribed to reduce 
allergic symptoms. Patients should be questioned about pregnancy or 
lactation before starting Seldane therapy, since the drug should be used in 
pregnancy or lactation only if the potential benefit justifies the potential risk 
to fetus or baby. Patients should be instructed to take Seldane only as needed 
and not to exceed the prescribed dose. Patients should also be instructed 
to store this medication in a tightly closed container in a cool, dry place, 
away from heat or direct sunlight, and away from children. 


Drug Interactions: Preliminary evidence exists that concurrent ketocona- 
zole or macrolide administration significantly alters the metabolism of 
terfenadine. Concurrent use of Seldane with ketoconazole or troleandomy- 
cin is not recommended. Concurrent use of other macrolides should be 
approached with caution 


Carcinogenesis, mutagenesis, impairment of fertility: Oral doses of ter- 
fenadine, corresponding to 63 times the recommended human daily dose, 
in mice for 18 months or in rats for 24 months, revealed no evidence of 
tumorigenicity. Microbial and micronucleus test assays with terfenadine have 
revealed no evidence of mutagenesis 


Reproduction and fertility studies in rats showed no effects on male or female 
fertility at oral doses of up to 21 times the human daily dose. At 63 times 
the human daily dose there was a small but significant reduction in implants 
and at 125 times the human daily dose reduced implants and increased post- 
implantation losses were observed, which were judged to be secondary to 
maternal toxicity 


Pregnancy Category C: There was no evidence of animal teratogenicity 
Reproduction studies have been performed in rats at doses 63 times and 
125 times the human daily dose and have revealed decreased pup weight 
gain and survival when terfenadine was administered throughout pregnancy 
and lactation. There are no adequate and well-controlled studies in 
pregnant women. Seldane should be used — pregnancy only if the 
potential benefit justifies the potential risk to the fetus 


Nonteratogenic effects: Seldane is not recommended for nursing women 
The 9 has caused decreased pup weight gain and survival in rats given 
doses 63 times and 125 times the human daily dose throughout pregnancy 
and lactation. Effects on pups exposed to Seldane only during lactation are 
not known, and there are no adequate and well-controlled studies in women 
during lactation 


Pediatric use: Safety and effectiveness of Seldane in children below the age 
of 12 years have not been established 


ADVERSE REACTIONS 

Experience from clinical studies, including both controlled and uncontrolled 
studies involving more than 2,400 patients who received Seldane, provides 
information on adverse experience incidence for periods of a few days up 
to six months. The usual dose in these studies was 60 mg twice daily, but 
in a small number of patients, the dose was as low as 20 mg twice a day, 
or as high as 600 mg daily. 


In controlled clinical studies using the recommended dose of 60 mg b.i.d.. 
the incidence of reported adverse effects in patients receiving Seldane was 
similar to that reported in patients receiving placebo. (See Table below.) 


ADVERSE EVENTS REPORTED IN CLINICAL TRIALS 


Percent ol Patients Reporting 
















Controlied Studies’ All Clinical Studies" 
Seldane Placebo Control Seldane Placebo 
Nz781 N=665 N-626"" | Nz2462 N=1478 





Central Nervous System 
Drowsiness 
Headache 
Fatigue 
Düziness 
Nervousness 
Weakness 
Appetite Increase 

Gastrointestinal System 
Gastrointestinal Distress 
(Abdominal distress 
Nausea, Vomiting, 
Change in Bowel habits) 

Eye, Ear, Nose, and Throat 
Dry Mouth/Nose/Throat 
Cough 
Sore Throat 
Epistaxis 

Skin 

Eruption (including rash 

and urticaria) or itching 























| of treatment in "CONTROLLED STUDIES" was usually 7-14 
Ay 
**Duration of treatment in ALL CLINICAL STUDIES'' was up to 6 months 
***CONTROL DRUGS: Chlorpheniramine (291 patients), d-Chlorphenira- 
mine (189 patients), Clemastine (146 patients) 


Rare reports of severe cardiovascular adverse effects have been received 
which include arrhythmias (ventricular tachyarrhythmia, torsades de pointes, 
ventricular fibrillation), hypotension, palpitations, and syncope. In controlled 
clinical trials in otherwise normal patients with rhinitis, at doses of 60 mg 
b.i.d. small increases in QTc interval were observed. Changes of this 
magnitude in a normal population are of doubtful clinical significance 
However, in another study (N=20 patients) at 300 mg b.i.d. a mean increase 
in QTc of 10% (range —4% to --3996) (mean increase of 46 msec) was 
observed without clinical signs or symptoms 


In addition to the more frequent side effects reported in clinical trials (See 
Table), adverse effects have been reported at a lower incidence in clinical 
trials and/or spontaneously during marketing of Seldane that warrant list- 
ing as possibly associated with drug administration. These include: alope- 
cia (hair loss or thinning), anaphylaxis, angioedema, bronchospasm, 
confusion, depression, galactorrhea, insomnia, menstrual disorders (includ- 
ing dysmenorrhea), musculoskeletal symptoms, nightmares, paresthesia, 
photosensitivity, seizures, sinus tachycardia, sweating, tremor, urinary 
frequency, and visual disturbance 


In clinical trials, several instances of mild, or in one case, moderate trans- 
aminase elevations were seen in patients receiving Seldane. Mild elevations 
were also seen in placebo treated patients. Marketing experiences include 
isolated reports of jaundice, cholestatic hepatitis, and hepatitis. In most cases 
available information is incomplete 


OVERDOSAGE 
Information concerning possible overdosage and its treatment appears in 
Full Prescribing Information 


DOSAGE AND ADMINISTRATION 

One tablet (60 mg) twice daily for adults and children 12 years and older 
Product Information as of July, 1990 

MARION MERRELL DOW INC 

Prescription Products Division 

Kansas City, MO 64114 
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Bpalu Athertive Disinder 


We're Giving 
Your Specialty 
A Whole New Loo 


The AMA Specialty Journals have long been 
recognized as authoritative resources 
in specialty medicine. The tradition 
continues, with an exciting new format 
created specifically to meet today’s 
faster-pace and your quest 
for enhanced readability. 


The New AMA Specialty Journals... 
the tradition continues. 


ARCHIVES 


Otolaryngology- 
Head & Neck 
Surgery 
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A Randomized Wial Kr Osstpatient 
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We Hear You! 








What we've been hearing "m lately is physicians and audiologists 
asking for a multi-function, =” "top quality audiometer in a mid-price range. 
A unit capable of providing all the basic testing functions required, yet flexible enough 
to allow the operator to custom design tests, and all in a package with a high-tech image. 


Introducing . . . The GSI 16. For more information contact: 


ya Grason-Stadler, Inc. 

The GSI 16 has all the capabilities necessary to perform 537 Great Road 

the standard battery of tests. It also has increased mixing CSS P.O. Box 1400 

and routing capabilities for hearing-aid evaluations. The A Lucas @ombany Littleton, MA 01460 
front panel controls are laid out in a user-friendly format. Tel: (508) 486-3514 

Everything is right there — clearly labeled — where the cea ae 

operator needs it. The GSI 16 has separate controls for 

each of its two channels. There is no master channel, EE ACE a IL | 


allowing total flexibility in test design. Please return this coupon to: 


Grason-Stadler, Inc. 
537 Great Road 
P.O. Box 1400 


Littleton, MA 01460 
A Lucas Company Tel: (508) 486-3514 


TWX: 710-347-6892 


A Winning Combination. . . 
Latest Technology and GSI Tradition 


The GSI 16 is based on microprocessor technology. This 

computer technology allowed Grason-Stadler to incor- 

porate numerous functions into a compact package. It 

also ensures equipment reliability and information 

hace Tests results can be transferred to an external 
omputer via an optional RS 232C interface. 


When you buy an audiometer with the “GSI” label you 
get the highest quality available, plus 35 years of exper- 
tise from the leaders in audiology technology. 


FAX: 508-486-8059 


Name: 





Telephone: 


C] Please send me the GSI 16 brochure. 
| C] Please arrange a demonstration. 


| 
| 
| 
| 
| 
| 
Address: io- et i EI d io LL ee ee | 
| 
| 
| 
| 
| 
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SIXTIETH ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 


Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 


Friday, Saturday, Sunday, February 8, 9, 10, 1991 
Moseley-Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
JEFFREY P. HARRIS, M.D., San Diego, CA 
LAUREN D. HOLINGER, M.D., Chicago, IL 
CALVIN M. JOHNSON, JR., M.D., New Orleans, LA 
ROBERT H. OSSOFF, M.D., Nashville, TN 


Organized in 1913 and incorporated in 1932, this continuing education program for ophthalmologists and otolaryngolo- 
gists maintains an outstanding reputation for excellent speakers. The 60th anniversary will be a gala event and provides 
as many as 15 Category I credits toward the CMA certificate in Continuing Medical Education and the AMA Physicians 


Recognition Award. The program format features lectures, panel discussions and luncheon question and answer sessions 
with the faculty. 


THOMAS C. CALCATERRA, M.D., PROGRAM CHAIRMAN 


Registration fee: $295 for practicing physicians if received before January 1, 1991; $350 after that date. 
(Military physicians pay the same fee as practicing physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 


P.O. Box 1216, Murrieta, CA 92362, or call/FAX (714) 677-4482 





are NEW YORK EYE & EAR INFIRMARY 
ASPO Institute for Continuing Medical Education 


announce post graduate courses in 
THE AMERICAN SOCIETY TEMPORAL BONE SURGICAL DISSECTION 


OF A REVIEW COURSE IN OTOLOGIC SURGERY 
PEDIATRIC OTOLARYNGOLOGY January 18-20, 1991 


6TH ANNUAL SCIENTIFIC April 19-21, 1991 


MEETING September 13-15, 1991 
HYATT REGENCY, WAIKOLOA EMMETT E. CAMPBELL, M.D., DIRECTOR 
MAY 9, 10, 11, 1991 


Dissections 


THE BIG ISLAND OF HAWAII *Mastoidectomy *Canal Wall Up & Down Techniques 


: : : *Facial Recess Techniques | *Cochlear Implant Approaches 
President's Reception, *Endolymphatic Sac Surgery *Tympanoplasty Techniques | 
Academic Program, *Stapedectomy Techniques ^ "Homograft Tympanoplasty Techniques 


Lunch with the Teachers top | 
: « the well d temporal bone laboratory will 
Social and Spouse Each dissection in the well equipped tempor y 


be preceded by video tape instruction and closed circuit television 
Program demonstration. Stress will be placed on femporal bone dissection and 
Up to 16 Hours individualized instruction with a minimum of laboratory lectures. 


CME Credit Tuition $725.00 Limited Enrollment Faculty 

d AMA CME Credits Category 1:24 Acting Chairman, 

For reservation & Department of Otolaryngology /HNS 

registration information Charles P. Kimmelman, M.D. 
Contact Emmett E. Campbell, M.D. 


: A For Further Information, contact: 
COSM Registration & Arthur Tortorelli, Technical Director Ud eno. MI 


Information Temporal Bone Laboratory Toni Levine. MD 
ITS 104 Wilmot Road New York Eye & Ear Infirmary Stanley Yankelowitz, MD. 
P.O. Box 82 WR Te E Christopher Linstrom, M.D. 
Deerfield, IL 60015 ew York, New York 10003 
’ (212) 979-4196 
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Research Triangle Park, NC 27709 


125, 250, arid 500 mg Film-Coated, Easy- 
Allen & Hanbu 


DIVISION OF GLAXO INC 
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Please consult Brief'Summary of Prescribing Information-for CEFTIN on next page. 
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esc loma a Cane hes roc y ; 
——. CONTRAINDICATIDNS: Cefin? Tablets 3 are contraindicated in patients with 
‘known allergy to the. cephalosporin group of antibiotics, - 
WARNINGS; "BEFORE THERAPY. wiy CEFTIN* TABLETS: E INSTITUTED, 
$ EFULINO ' SHOULD BE MADE TO DETERMINE WHETHE! PATIE 





UNS. 0 R OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CA 
TOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 

` SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAG- 
TION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS 
ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES, 
Pseudomembranous colitis has been re red with the use of cephalo- 
— ing niher broad-spectrum hi therefore, Ht is important to 
Ks diagnosis in patients who develop Siarrhea in association with 
canons ust. 


Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium dilficila is one primary cause o! anfibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin 

in viio. 


Mild cases of colitis may respond to drug discontinuation alone. Moderate to 
Severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated 

When the colitis is not relieved by drug discontinuation or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by Clostridium difficile. Other causes of colitis 
Should also be considered. 

PRECAUTIONS: General: if an allergic reaction to Ceftin® Tablets occurs, the 
drug should be discontinued, and, if necessary , the patient should be treated 
with appropriate agenis, eg. pithistentines. pressor amines, or corti- 


As with other antibiotics, prolonged use of Cetin. Tablets may result in 
overgrowth of nonsusceptible organisms. if superiafection occurs during 
therapy, appropriate measures should be taken 

Broad-spectrum antibiotics should be prescribed with cautioa for individuals 
with a history of colitis. 

Information for Patients: (Pediatric) Ceftin is only available in tablet fom, 
esi ppm trials, the tablet was well tolerated by children who could 

the tablet whole. n who cannot swallow the tablet whole may 
"iyi the tablet crushed and € with food (69, €— ice cream). 
However, it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Oonoediwation ep Rarepy due io the tants andor deee 


ng 
centers), Thus, the physician and parent should ascertain, preferably while stil 
uno physician's ice, thal fhe chiki can Ingest Cet Tablete relably, If not, 













Cefuroxime does not interfere with the assay of serum and urine creatinine by 
the alkaline picrate method. 
Although no long-term 


Mutagenesis, impairment of Fentitty: 
Studies in animals have been performed to evaluate carcinogenic potential, no 
gprs er hepato MIA UH LEV andan Uoi E 
Mission oid eee a ed 

acy ‘orm 
in rats and mice at doses up tẹ 50 to 160 times the human dose and have 
tevealed no evidence of impaired 
axel There are, however, no adequate and well-contraled studies in pregnant 





MN Mothers: Since cefuroxime is excreted in human mik, consideration 
ead ba prer to discontinuing nursing temporarily. during treatment with 


prt REACTIONS: The adverse reactions to Ceftin* Tablets are similar 
to reactions to other orally administered cephalosporins. Ceftin Tablets were 
usually well toferated in controlled clinical trials. Pediatric patients taking 
crushed tablets during clinical trials complained of the bitter taste of Ceftin 
Tablets (see ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Infor- 
mation for Patients: (Pediatric). The majority of advarse events were mild, 
reversible in nature, and did not require discontinuation of the drug. The 
incidence of gastrointestinal adverse events increased with the h recom- 
mended doses. Twenty-five (25) patients have received Cettin 7; 500 mg 
twice a day for one to 2.5 months with no increase in trequeney or severity of 
adverse events. 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis, 

Crushed tablets have a bitter taste. in pediatric clirical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in ona 
center to 47/71 (66%) in ee 

















Erie 2.9% ot 

patients experienced a delayed hypersensitivity reaction io amets. 

Central Nervous System: Headache occurred in fewer than 0.7% of patients, 

and dizziness occurred in fewer than 0.2% of patients. 

Other: es a D NDA paien 

Clinical Laboratory Tests: Transient elevations in AST (SGOT. 2:05 of patients), 

ALT (SGPT, 1 re "d patenis). and LDH (1.0901 patients) have been observed, 

restos A of patients) and positive Coombs’ test (0.4% of patients) have 
repo 


nation othe avers reactions fed above Pat Nave beon observed in 
patents treated with Ceftin Tablets, the following adverse per atteted 
Aaboratory tests have been reported for Cephalosporin-class antibi 
Adverse Reactions: Alergic reactions including rers 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, 
hepatic dystunc Gon including cholestasis, Stavens-Johnson 
syndrome, erythema multiforme; toxic epidermal necro- 
lysis, abdominal pain, superinfection, aplastic anemia, hemo- 
a 2a TN and pain and/or phlebitis at the 





age was not i M seh c wih ong ng 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 
Altered Laboratory Tests: Increased: profhroi time, 
increased BUN, increased creatinine, false-positive ‘est for 
urinary glucose, increased: alkaline phosphatase, neutro- 
pénia, Menu ciopenit. Jeukopenia, elevated biürubin, 
pancylopenia, amd 1 agranulocytosis. 
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AB1-412 
May 1990 


Announcing a an International Symposium - LES 


Otoacoustic Emissions 


Theory, Technique and Applications 


May 9 - 11, 1991 
University of Kansas Medical Center, Kansas City 


Call for Abstracts 























The. program of invited review papers plus 
submitted short papers and/or posters will include: 
» Cochlear Physiology/Mechanics/Modeling 
> Origin of Emissions 
» Using Emissions to Understand Cochlear Fanction 
> Clinical Applications 
» Technical: Probe Design/Data Acquisition & Analysis 


invited speakers include: 
Jont Allen, Ph.D. B. Lonsbury-Martin, Ph.D. 
Ann Brown, Ph.D. Steve Neely, D.Sc. 
Lionelle Collet, M.D. Susan Norton, P.D. 
John Guinan, Ph.D. Rob Patuzzi, Ph.2. 
Doug Keefe, Ph.D. Lynne Penner, Ph.D. 
David Kemp, D.Sc. Ed Rubel, Ph.D. 
Mead Killion, Ph.D. Alain Uziel, M.D: 



























For information, contact: 
Susan J. Norton, Ph.D. 
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dis tric otolaryngol- 


F as : pediatric 


t is it, then, 


gery? i 

Itis apparent to all physicians that 
children are not small adults. Children 
and infants have different physical, 
developmental, and 
physislogical: characteristics that re- 
quire particular individualized atten- 
tion. Otolaryngologists with a special 
interest and expertise in treating chil- 
dren naturally gravitated to specializ- 
ing in pediatric otolaryngology. As 
more of us discovered others with sim- 
ilar interests, we met in groups in an 
effort: to find solutions to common 
problems we encountered in managing 
children. The subspecialty has evolved 
to develop a journal (Imternational 
Journal of Pediatric Otorhinolaryn- 
gologz) and two national societies 
(American Society of Pediatric Oto- 


— larynzgology and the Society of Ear, 
Nose, and Throat Advances in Chil- 


dren} Most academic centers now rec- 


z ED ognize the need for this specialized ex- 






, and many either have or are 


Pore adveMieing for A pediat rie otolaryn- 


p gologist. 





/kator who is a pediatric otolaryn- 


gologist? We are committed to provid- 


ing € complete otolaryngologic care to 


the infant, young child, and adoles- 





cent. This requires knowledge, not only 
of the child’s special anatomy that 
changes as he or she grows, but also of 
the & developmental and psychological 


concerns that apply te each child. 


Since few children present to our prac- 








iatric Otolaryngology? 


tice alone, we must consider the at- 
tached family that usually accompa- 
nies the child. When we treat the child, 
we must keep the parents and, often, 
the siblings in mind when considering 
medical management or surgical in- 
tervention. When a child is hospital- 
ized, he becomes an “orphan” and his 
sibling becomes an “only child.” We 
must be alert to these psychodynamic 
effects and be prepared to deal with 
them. Prescribing medication for chil- 
dren is a combination of art and sci- 
ence. We look for the otic drops that do 
not burn. Oral medicines need to be 
palatable, whether liquid or chewable. 
An antibiotic prescribed four times a 
day requires that a dose be given in 
school (a note needs to be sent to the 
school nurse along with the drug and, 
even then, the medication may not be 
given) while one prescribed three 
times a day avoids the potential prob- 
lem of the missed dose. 

Pediatric otolaryngology is not prac- 
ticed in a vacuum. Treating a 4-year- 
old child with ear disease does not just 
involve prescribing medications or 
placing tympanostomy tubes. We must 
be aware of the developmental, speech, 
language, and gross motor skill level of 
the child because these can be affected 
by the middle ear disease. Appropriate 
referral must be made to the speech- 
language pathologist, audiologist, de- 
velopmental pediatrician and the 
physical/occupational therapist as 
necessary. 

While we share many surgical skills 
with the rest of our otolaryngology 
colleagues, there are some that we 
have developed and refined in our prac- 
tice. The small airway in the young 
child makes endoscopy a particularly 
challenging procedure. Special instru- 
ments and techniques have been de- 
veloped to improve the yield of this ex- 
amination and to minimize the mor- 
bidity to the young patient. 

Are we saying that this subspecialty 
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is so precise and so delicate that no 
other otolaryngologist should perform 
these procedures? No. Every otolaryn- 
gologist should be permitted to prac- 
tice according to his expertise. We do 
not seek to prevent otolaryngologists 
from practicing on children. Just as an 
otologist would not attempt to prevent 
another otolaryngologist from per- 
forming a tympanoplasty, we have no 
intention of preventing or restricting 
the practice of otolaryngology. 

We must educate our colleagues as 












to how we, in pediatrico:olaryngology, ^. 


can provide a specific service and fur- 
ther the benefits to the pediatric seg- 
ment of the population: Concentration 


of the difficult otolaryagologie prob- . ue 


lems of childhood in the practices of 
pediatric specialists creates. a popula- 
tion that fosters expertise and oppor- 
tunities for clinical research studies. 
By focusing all of our attention on pe- 
diatric otolaryngology, we advance the 
knowledge of specifie atolaryngologic 
problems. We improve the techniques 
to treat subglottic stencsis in children 
(managed by a few otelaryngologists) 
and the management of adenotonsillar 
and middle ear disease (treated by 
most otolaryngologistsi. In this way, 
the patient—the child—benefits and 
our specialty grows. 

It is our total commitment. to the 
otolaryngologic needs cf our pediatric 





patients and our involvement withthe © 


pediatric community that establishes 
our role as a subspecialty of otolaryn- 
gology. We believe that pediatric oto- 
laryngology standing alongside of all 
of the other subspecialties of our dis- 
cipline only strengthens otolaryngol- 
ogy in its comprehensive management 
of health problems. 

STEVEN D. HANDLER, MD 

Philadelphia, Pa - 
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Surgical Strategy in Thyroid Disease 


: Matthew J. Lando, MD; Larry A. Hoover, MD; Lionel Zuckerbraun, MD 


i] € Over the past 8 years, 311 patients 
have undergone surgical treatment by the 
- senior authors for thyroid disease. Over 
- 80% of the cases were performed by the 
head and neck surgical service at Olive 
View County Hospital, Syimar, Calif, with 
the remainder performed at UCLA-affili- 
ated institutions. This service is an impor- 
ie tant source of thyroid surgical training for 
- 5 UCLA head and neck residents who rotate 
through this major affiliate. The purpose of 
this communication is to review our expe- 
rience with these cases; to describe our 
overall surgical strategy; and to detail the 
specifics of our surgical procedure, which 
<- we have developed to safely train resi- 
dents in the treatment of these challeng- 
ing cases. This article deals with the spe- 
¿= oific problems of preservation of the re- 
^ Current nerve, the parathyroid glands, and 
. the techniques for reimplantation of in- 
jured parathyroid glands; the management 
of larger, substernal thyroid glands; and 
our techniques for partial thyroid surgery. 
in addition, the difficult decisions in the 
; management of thyroid cancer, such as 
completion thyroidectomy; the manage- 
— "ment of lymph node mestastases; and how 
^: tracheal, esophageal, or laryngeal inva- 
<<- sion should be managed are discussed. An 
| initial section describing the general pre- 
|, operative examination of these patients is 
also. included, so that the proper surgical 
^ Strategy can be developed prior to enter- 
|. ing the operating room. 
= (Arch Otolaryngol Head Neck Surg. 
.,1990;1 16:1378-1383) 
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ver the past 8 years, 311 patients 
have undergone surgical treat- 
ment by the senior authors for thyroid 
disease at the head and neck surgical 
service at Olive View County Hospital, 
Sylmar, Calif (83% ), and other UCLA- 
affiliated hospitals (17% ). This service 
provides important experience in thy- 
roid surgery for UCLA head and neck 
residents who rotate through this ma- 
jor affiliate. Although residents com- 
pleting thyroid surgery on our service 
arein their sixth year of head and neck 
surgical training, their experience in 
thyroid surgery is variable. In order to 
accommodate the variances in resident 
skil and experience, we have at- 
tempted to standardize our preoper- 
ative evaluation and surgical approach 
so that they will be following a con- 
sistent and safe methodology. The pur- 
pose of this communication is to re- 
view our experience with these cases; 
to describe our preoperative evalua- 
tion and surgical strategy; and to de- 
tail the specifics of our surgical proce- 
dure, which we have developed to 
safely train residents in the treatment 
of these challenging cases. This article 
deals with the specific problems of 
preservation of the recurrent nerve, 
the parathyroid glands, and the tech- 
niques for reimplantation of injured 
parathyroid glands; the management 
of larger, substernal thyroid glands; 
and our techniques for partial thyroid 
surgery. In addition, the difficult deci- 
sions in the management of thyroid 
cancer, such as completion thyroidec- 
tomy; the management of lymph node 
mestastases; and how tracheal, esoph- 
ageal, or laryngeal invasion should be 
managed, are discussed. 


PATIENTS AND METHODS 
Patients 


From 1980 through 1988, approximately 
311 patients have undergone operations for 
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thyroid disease. The cases were reviewed 
for preoperative workup, operation per- 
formed, final pathology, and long- and 
short-term complications. Two hundred 
sixty cases had complete records and suffi- 
cient follow-up to be reviewed. 


METHODS 


The Preoperative Evaluatien.— Patients 
seeking care on our service car generally be 
divided into the three categories of thyroid 
goiter, benign or malignant thyroid tumors, 
and thyroiditis or Graves’ disease. Patients 
with hyperthyroidism requiring surgical 
intervention usually have been seen and 
evaluated by the endrocrinolozy service be- 
fore referral to us. Patients presenting 
simply with a neck mass are often initially 
seen by our service or referred for workup 
by a primary care service. The initial step in 
our evaluation of all patients :s a complete 
intake history and head and neck examina- 
tion. Emphasis is placed on assessment of 
recurrent nerve and vocal cord function; lo- 
cation, size, and density of theanass; deter- 
mination of mobility; and the presence or 
absence of surrounding compressive symp- 
toms of the trachea, esophagus, or recur- 
rent laryngeal nerve. The first study ob- 
tained in all of these patienis is a fine- 
needle aspirate, which is accomplished in 
our clinic by a pathologist on the initial 
visit. Routine laboratory tests«(in addition 
to those indicated by the patient's general 
condition) are the thyroid function test and 
tests for calcium, phosphorus, and thyro- 
globulin or calcitonin level, if tumor is sus- 
pected. 

In the presence of suspected malignancy 
or large masses, especially with compres- 
sive signs or symptoms, the imaging study 
we currently find of most benefit is the 
multiplane magnetic resonance scan (axial, 
sagittal, and eoronal sections) with T, and 
T; weighting (especially in malignant dis- 
ease). This study demonstrates not only the 
location of the thyroid mass bu: is also best 
able to delineate surrounding soft-tissue 
compression or invasion. Its multiplane 
compacity allows one to look at lesions - 
down to 2 to 8 mm in diameter and to note 


their extent to a precise degree preopera- 
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Fig 1.— Axial magnetic resonance scan at the level of the cricoid cartilage demonstrating a high- 
signal normal right thyroid lobe and lower signal left thyroid papillary carcinoma (black arrowhead) 
compressing the carotid artery (open arrowhead). 


tively (Fig 1). High-quality scanners and 
neck coils must be used to obtain these re- 
sults, and experienced clinicians must be 
avallable to interpret these studies. In 
other centers, ultrasound or thyroid scans 
are used, but we do not believe that they 
provide the amount of information that a 
well-performed magnetic resonance scan 
can now yield. 

At our institution, fine-needle aspiration 
rapidly yields a diagnosis in 80% of cases 
(Table 1). While fine-needle aspiration has 
helped dramatically in diagnosing cancer- 
ous lesions, a dilemma exists in the group of 


lesions termed “follicular neoplasia,” 
where a benign adenoma cannot be differ- 
entiated from a possible follicular 


carcinoma.’ In the case of follicular neopla- 
sia, our advice to patients is that they 
should have a lobectomy for confirmation of 
disease. In these situations, the determina- 
tion by ultrasound that such a lesion is 
solid, or by thyroid scan that it is hypofunc- 
tioning, can be used as additional evidence 
that the lesion is potentially malignant and 
should be managed surgically. 

Basic Surgical Approach.— While modifi- 
cations and variations in surgical method 
are necessary depending on the particular 
case, the basic approach we use for thyroid- 
ectomy is fairly constant. We believe the 
safest area to begin resection of the thyroid 
gland is in the inferior area after first iden- 
tifying the recurrent laryngeal nerve. In 
nearly all cases, the recurrent laryngeal 
nerve will lie between the tracheoesoph- 


ageal groove and the carotid artery, and its 
position may be slightly more lateral on the 
right side. The recurrent nerve can gener- 
ally be identified by bluntly dissecting 
through the fat over the tracheoesophageal 
groove, approximately 1.5 cm below the in- 
ferior border of the thyroid gland. To avoid 
direct trauma and devascularization, the 
nerve is not skeletonized. 

Blunt hemostat dissection is continued 
upward to the level of the inferior pole ves- 
sels. At this point, the inferior parathyroid 
gland is identified, and the inferior thyroid 
artery is divided immediately on the thy- 
roid surface to preserve the parathyroid 
blood supply (Fig 2). The middle thyroid 
vein is then divided and the gland is rotated 
medially. At times, the recurrent nerve 
cannot be found in the inferior aspect of the 
tracheoesophageal groove because of large 
inferior lobe tumors or goiters. Bleeding 
and tissue staining can also make identifi- 
cation difficult, and, in these cases, the 
nerve is found as it courses more superiorly. 
Exposure can be improved by freeing the 
superior pole, if necessary. Extreme care is 
taken to carry out this dissection absolutely 
along the thyroid capsule (as is our practice 
throughout the dissection) with individual 
ligation of superior pole vessels so as not to 
injure the superior laryngeal nerve? As 
these vessels are divided, close attention is 
directed toward the soft tissue in this area, 
where the superior parathyroid gland can 
generally be identified. The cricothyroid 
muscle and Berry’s ligament (the “adher- 


Arch Otolaryngol Head Neck Surg—Vol 116, December 1990 


Table 1.—Fine-Neede& Aspiration 


Test Result, Actual Pathology, % 
No. of —————— ÀÍs t  . 
Samples Cancer Adenoma Benign 


Cancer, 33 















Follicular 

neoplasm, 

43 26 53 21 
Benign, 26 8 23 69 
Nondiagnostic, 






21 





ent area") are now weil visualized, and the 
recurrent nerve can be seen coursing very 
close to this area (Fig 2). Whether the nerve 
is identified inferiorly or more superiorly, 
the nerve should be wel! visualized below 
Berry's ligament, as failure to identify the 
nerve prior to dissecting :he gland off the 
trachea at the adherent area is often a 
cause of recurrent nerve imjury. 

If there has been injury to the blood sup- 
ply of the parathyroid glands, then the por- 
tion of the gland that appears devitalized is 
removed and, after frozen-section confir- 
mation, sectioned into 1-mm bits and im- 
mediately implanted into marked pockets 
in the sternocleidomastoid (SCM) muscle 
(Fig 3)? At this point, the thyroid has been 
completely dissected from its bed with the 
exception of its attachmert at Berry's liga- 
ment, which is carefully dissected while 
keeping the recurrent nerve in view at all 
times. The thyroid lobe is placed on a ster- 
ile towel and the posterior surface is scru- 
pulously examined for parathyroid tissue. 
Parathyroid glands that are embedded in 
the posterior surface of tke thyroid can be 
identified in this way, removed from the 
thyroid gland and, after confirmation by 
frozen-section histology, transplanted ap- 
propriately (Fig 3). 

Completion  Thyroidectcmy.— Once the 
thyroid lobe has been remeved, the tissue is 
sent for frozen-section histologic examina- 
tion when malignancy is suspected. Even 
when malignancy has been diagnosed pre- 
operatively by fine-needie aspiration, fro- 
zen-section confirmation is obtained at the 
time of surgery. While this is being done, 
the superior surface of the contralateral 
lobe is separated from overlying strap mus- 
cle and carefully palpated. If definite suspi- 
cious areas are encountered, a fine-needle 
aspirate or an open biopsy can be performed 
at that time. A total thyreidectomy is per- 
formed when frozen section confirms ma- 
lignancy in the initial or ecntralateral lobe. 
When our pathologists are unable to con- 
firm the diagnosis of malignancy on frozen 
section, the neck is closed. No attempt is 
made to identify the recurrent nerve or to 
initiate dissection in the tracheoesophageal 
groove on the contralateral side, as this 
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Fig 2.—Corresponding drawing (left) and surgical specimen (right) demonstrating a medially re- 
flected left thyroid lobe with recurrent laryngeal nerve, Berry's ligament, and parathyroid glands. 


only complicates a possible future comple- 
tion thyroidectomy. If the final histologic 
examination later confirms the presence of 


malignancy in the initial lobectomy, then 
Fig 3.— Diagnostic representation of parathyroid autotransplantation technique. SCM indicates the patient is brought back within a week 


sternocleidomastoid muscle. for completion thyroidectomy. We have 


now performed 28 completion thyroidecto- 
mies in this series, and our incidence of 
complications is similar to that of our ini- 
tial total thyroidectomy patients. Because 
of the relative ease and safety of completion 
thyroidectomy, we see no reason to perform 
a total thyroidectomy when lacking frozen- 
section confirmation of malignancy, as oth- 
ers have suggested.‘ 

Substernal Masses.—In this series, we 
have managed over 24 extremely large goi- 
ters or inferior thyroid masses that have 
extended to varying levels in the superior 
mediastinum (Fig 4, left and right). The 
most common cause of substernal masses 
are large goiters, which are generally well 
encapsulated and not firmly adherent to 
surrounding structures. By blunt finger dis- 
section, the majority of these tumors can be 
delivered into the neck and the vascular at- 

NSW Muscle Closed tachments divided on the capsule of the 
Parathyroid Ws, MN With Chromic thyroid gland under direct visualization. 
| Suture and Marked One must be prepared to split the sternum 
With Clip if bleeding or difficult attachments are en- 
countered in this area. Malignant tumors 
may be more difficult to remove because of 
increased adherence to surrounding struc- 
M tures; however, we have successfully dis- 
Pisckate v SON QNNSN sected a number of malignant tumors with 
substernal extension without resorting to 
sternal splitting (Fig 5). In general, the 
prognosis of these tumors is not greatly 
improved by more radical sternal-splitting 
operations, which may result in greater 
morbidity. 
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Fig 4.—Left, Surgical dissection of a large substernal thyroid goiter successfully delivered with- 
out sternal split. Right, Axial magnetic resonance image at the level of the sternal notch demon- 
strating this very large goiter (arrows) compressing the trachea and great vessels on the left with 


substernal extension. 





Fig 5.—Left, Gross surgical specimen. Another large Hurthle cell thyroid tumor with extensive me- 
diastinal extensions is shown at the arrow. Right, Preoperative axial computed tomographic scan 
at the level of the sternal notch demonstrating this large Hurthle cell tumor compressing the tra- 
chea (arrow), surrounding the great vessels, and extending into the mediastinum. 


Tracheal, Esophageal, Laryngeal Compres- 
sion or Invasion.— The most common prob- 
lem encountered in thyroid surgery for 
large malignant or benign masses is tra- 
cheal and esophageal compression. The ma- 
jority of these masses are benign, and the 
mere removal of this compressive mass will 
result in restoration of the tracheal airway 
and esophageal lumen and, often, the re- 
turn of recurrent nerve function. In some 


cases of advanced or long-standing benign 
disease, there may be pressure erosion of 
the cartilaginous tracheal wall resulting in 
a floppy or collapsing trachea, but this only 
rarely necessitates a tracheostomy. In 
these cases, the endotracheal tube is left in 
place until the patient is completely awake. 
If, on extubation, the patient demonstrates 
a compromised airway and is unable to 
maintain adequate ventilation, the en- 
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dotracheal tube is reinserted and the pa- 
tient has an elective tracheostomy per- 
formed at this time. 

In the case of malignant disease, the 
compressive effects of tumors may be fur- 
ther complicated by direct invasion into the 
trachea, esophagus, or larynx. This inva- 
sion is generally limited, except in cases of 
anaplastic carcinoma. We employ a conser- 
vative approach when invasion of these 
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Fig 6.—Diagrammatic representation of a modified neck dissection with sternocleidomastoid 
muscle elevation, which is later reapproximated to allow complete lymph node dissection. 


structures exist, with removal of tissue only 
when gross invasion is present. We do not, 
in any case, excise a cuff of normal esoph- 
agus, larynx, or trachea for mixed, follicu- 
lar, or papillary carcinoma. Esophageal 
musculature can often be removed while 
leaving the underlying mucous membrane 
intact; in cases of deep invasion, up to a 
third of the cervical esophageal circumfer- 
ence can be removed and closed primarily 
without significant postoperative morbid- 
ity. The recurrent laryngeal nerve and par- 
athyroid glands are sacrificed only when 
there is gross invasion by tumor. Unin- 
volved, but devitalized, parathyroid tissue 
is preserved by SCM implantation as de- 
scribed above (Fig 3). We do not perform 
radical laryngectomy and esophagectomy 
for thyroid malignancy and believe that the 
conservative resections described above, 
coupled with postoperative iodine 131 or 
external-beam radiation, result in similar 
survival and decreased morbidity than 
more radical approaches, especially in the 
older age groups.‘ 

Lymph Node Metastases.—In all cases of 
malignant disease, the lymph node chains 
from the superior mediastinum to the skull 
base are intraoperatively palpated bilater- 
ally. Any suspicious glands are removed for 
frozen-section histologic examination, and, 
if the presence of malignancy is confirmed, 
then a modified central-compartment neck 
dissection is performed. When lymph node 
metastases are extensive, we utilize a tech- 
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technique of elevating the SCM muscle off 
the underlying neck compartment (Fig 6) 
for better visualization of this area. In the 
case of unilateral metastases, we do not 
hesitate to remove the internal jugular vein 
when necessary to assure a thorough lymph 
node dissection. In all cases, the spinal ac- 
cessory nerve is identified and preserved 
and, following lymph node dissection, the 
SCM muscle is returned to its normal posi- 
tion, providing an excellent cosmetic and 
functional result. 

Superior Pole Partial Thyroidectomy.— For 
cases of hyperthyroidism, we utilize a tech- 
nique of subtotal thyroidectomy where the 
recurrent nerve and parathyroid glands are 
exposed and identified on both sides. When 
all of these structures have been adequately 
identified and preserved on one side, then a 
subtotal thyroidectomy is performed, leav- 
ing only the superior pole of the second side 
with its blood supply intact to preserve 
thyroid function. This residual thyroid tis- 
sue, based on the superior pole vessels, is 
separated from the recurrent laryngeal 
nerve and parathyroid gland and is brought 
through a blunt, spread incision in the strap 
muscles out to the anterior border of the 
SCM muscle. The laryngeal strap muscles 
are closed primarily and protect the under- 
lying recurrent nerve and parathyroid 
glands. The residual superior pole of the 
thyroid gland is marked with a non-ferrous 
hemoclip for later radiologic identification 
should reexcision of the thyroid tissue be 
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Table 2.— Age and Sex Data* 


Average 41 41 
Female-to-male ratio — 4.33:* 5.34:1 


*Two hundred sixty charts were available for 
review from 311 thyroid procedures. 


Table 3.—Final Pathology-Cancer 


Pathology No., 96 



















Papillary 36 56 
Mixed papillary-follicular 14 22 
Follicular 8 13 
Hurthle 35 
Metastatic Paws 
Lymphoma 





Sclerosing 














Table 4.—Final Pathology 
Pathology No., % 
Follicular adenomas and 
goiter 
Cancer 64 25 
Grave's disease, thyroiditis 29 11 
Hurthle cell adenoma 41.5 






Parathyroid cyst 
Lipoma 






Table 5.—Complicaions 


Complication 


Hypocalcemia 
Transient 


Permanent 
Recurrent paralysis 

Temporary 

Permanent 
Hematoma / seroma 
Wound infection 





necessary for recurrent hyperthyroidism. 
The separation of the thyro:d tissue from 
the recurrent nerve and parathyroid glands 
by the strap muscle allows reexcision to be 
accomplished under local anesthesia 
through the previous neck incision, without 
risk of recurrent nerve paralysis or hy- 
poparathyroidism. 

Anaplastic Carcinoma.—Surgical inter- 
vention in patients with anaplastic carci- 
noma is generally limited te airway man- 
agement. Patients who present with an ad- 
equate, though compromised, airway are 
encouraged to have a tracheostomy before 
this progresses to an extreme y difficult and 
emergent situation. Unforturately, few pa- 
tients are willing to undergo this procedure 
prior to extremis and, as a result, signifi- 
cant morbidity and mortality is associated 
with performing a tracheostomy in these 
advanced cases. Patients are sent immedi- 
ately to radiation therapy after confirma- 
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tion: of tiir diagnosis b by fine-needle aspi- 


2 rate. Surgical biopsy i is avoided if possible, 


j orasi initiation of paa due p 








; een Conditions (Ta- 
e-n edle aspiration has been 
valuable test in helping to 
neerous from benign 
high specificity and 
xe«needle aspiration is 
L'5Careinomas com- 


ur series, with papil- 
la papillofollieular carci- 


ig nearly 80% of the 
; des ons (Table 3). The ma- 
esections were performed for 

(gd symptomatic goiters 


s, there is a 1.5% inci- 
anent reeurrent nerve 
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paralysis; a 2.5% incidence of wound 
complications; and transient hypocal- 
cemia occurs in 3.1% of cases (Table 5). 
There were no instances of permanent 
hypocalcemia. There were 80 total thy- 
roidectomies, with one case of recur- 
rent nerve paresis, a 2.5% incidence of 
wound complication, and an 8.8% inci- 
dence of temporary hypocalcemia. 
Twenty-eight cases were completion 
total thyroidectomies with no in- 
stances of hypocalcemia, only one 
wound infection, and no recurrent pa- 
ralysis. 


COMMENT 


Thyroid surgery can be challenging, 
especially in a training program. We 
have been able to maintain good out- 
comes and acceptably low complica- 
tion rates by adhering to sound surgi- 
cal principle with emphasis on the fol- 
lowing. 

1. Thorough preoperative workup is 
done, with emphasis placed on fine- 
needle aspiration results, rather than 
findings from ultrasound and tech- 
netium-imaging studies. 
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4. In cases “of uem tatie disease, . 
modified neck dissection is performed, 
elevating the SCM musele when neces- 
sary and sparing th ? spinal accessory . 
nerve, which prevent: undue cosmetic u 
and functional deficits. E E 

5. Completion thyro:dectomies can > 
be performed with a lew incidence of ^ . 
complications and are preferred to 
initial total thyroidectomy when fro- 
zen-section pathologie findings are. 
equivocal. 
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Carotid Body Tumors 


© Dennis H. Kraus, MD; Bruce M. Sterman, MD; Albert G. Hakaim, MD; Edwin G. Beven, MD; 
Howard L. Levine, MD; Benjamin G. Wood, MD; Harvey M. Tucker, MD 


. . € The surgical management of carotid 
~~ body tumors requires identification and 
.. preservation of neural and vascular struc- 
: "tures without compromising resection of 
the neoplasm. Fifteen patients were ex- 
amined and treated for carotid body tu- 
mors at the Cleveland (Ohio) Clinic Foun- 
dation from 1979 through 1987. The 
benchmark of diagnosis is bilateral carotid 
angiography. When neural structures are 
free of tumor, meticulous dissection facil- 
itates their preservation. Large tumor size 
increases risk for arterial resection neces- 
sitating reconstruction. The use of a vas- 
cular shunt minimizes the risk of cerebral 
ischemia. Postoperative intravenous digi- 
tal subtraction angiography allows for 
evaluation of arterial repair. A retrospec- 
tive review of 15 carotid body tumor re- 
sections performed in 14 patients re- 
vealed no evidence of tumor recurrence, 
no mortality associated with surgical in- 
tervention, no postoperative cerebrovas- 
cular accident, and limited morbidity as- 
sociated with unavoidable sacrifice of 
neural elements. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1384-1387) 


Cee body tumors are nonchro- 
maffin paragangliomas arising 
at the bifurcation of the common ca- 
rotid artery. The causes of carotid 
-body tumors in high-altitude dwellers 
who have hyperplasia of the 
chemosensory organ secondary to 
chronic hypoxia have been well 
described." No satisfactory explana- 
. tion exists for the occurrence of these 
. tumors at lower elevations. It is gen- 
. erally accepted that surgery is the pri- 












Accepted for publication June 2, 1990. 
. From the Departments of Otolaryngology and 
Communicative Disorders (Drs Kraus, Sterman, 
‘Levine, Wood, and Tucker) and Vascular Surgery 
(Drs Hakaim and Beven), The Cleveland (Ohio) 
Clinic Foundation. | 
-Presented at the 1989 Annual Meeting of the 
American Society of Head and Neck Surgeons, 
San Francisco, Calif, April 6, 1989. 
Reprint requests to Department of Otolaryn- 
 gology and Communicative Disorders, The Cleve- 
land Clinic Foundation, 9500 Euclid Ave, Cleve- 
land, OH 44195-5034 (Dr Tucker), 


mary mode of therapy; however, sev- 
eral studies describe the use of radia- 
tion therapy for these benign 
neoplasms.^ Preoperative angio- 
graphic evaluation, surgical manage- 
ment of arterial and neurologic struc- 
tures during tumor resection, and sur- 
gical complications are examined 
retrospectively in this report. 


PATIENTS AND METHODS 


From June 1979 through June 1987, 15 
patients were treated for carotid body tu- 
mors at the Cleveland (Ohio) Clinic Foun- 
dation. Three patients were referred for 
treatment of a second carotid body tumor 
after resection of the contralateral side 
performed at another institution. All 15 
patients underwent complete head and neck 
examination and digital subtraction an- 
giography (either intra-arterial or intrave- 
nous study). 

Fourteen of these patients were treated 
surgically, and one patient was given radi- 
ation therapy (45 Gy) because he had un- 
dergone incomplete resection of his tumor 
before referral to the Cleveland Clinic 
Foundation and was found to have a second 
carotid body tumor, as well as an inopera- 
ble mediastinal chemodectoma. 

A similar operative approach was used in 
all patients. The common, internal, and ex- 
ternal carotid arteries and the hypoglossal 
and vagus nerves were identified and con- 
trolled prior to the resection of the carotid 
body tumor. Transection of the external 
carotid artery improved access to large tu- 
mors, and subadventitial dissection facili- 
tated removal of carotid body tumors. How- 
ever, it resulted in an inereased risk of in- 
advertent entry into the carotid artery. 
Management of a simple arterial laceration 
consisted of controlling the bleeding by 
gentle direct finger pressure over the open- 
ing while the patient was given 7500 U of 


sodium heparin. After the temporary ap- 


plieation of atraumatie vascular clamps, 
the laceration was primarily repaired. 
More extensive arterial injuries required 
saphenous vein graft replacement, using an 
indwelling Heyer-Schulte-Sundt shunt to 


maintain cerebral perfusion. Postoperative 


intravenous digital subtraction angiogra- 
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phy was used to evaluate arterial repair. 
The patients were also examined for post- 
operative cranial nerve deficit or cere- 
brovascular accident. 


RESULTS 


The patients ranged in age from 24 
to 72 years (mean age, 45 years). There 
were 11 women and four men. Four- 
teen were white, and one was Hispanie 
(the only case from a high-altitude 
geographic location). Multiple para- 
gangliomas were found in seven pa- 
tients (Table 1). Symptoms included 
neck mass (all 15 patients), tenderness 
(two patients), and dysphagia with as- 
piration (one patient). On physical ex- 
amination, there were two patients 
with neck bruits, two patients with 
cranial nerve deficits, and ene patient 
with lateral pharyngeal wail displace- 
ment. 

Angiography showed preoperative 
tumor-induced occlusion of the exter- 
nal carotid artery in one patient and 
increased widening between the inter- 
nal and external carotid arteries in 
four patients. In the three patients re- 
ferred to the Cleveland Clinic Founda- 
tion after resection of a carotid body 
tumor, an occlusion of the internal ca- 
rotid artery was found on the previ- 
ously operated on side. 

Fifteen carotid body tumors were 
resected in 14 patients (one patient had 
staged bilateral surgery). Gne patient 
also required a modified radical neck 
dissection for resection of a recurrent 
carotid body tumor (previous excision 
was performed 12 years earlier). Com- 
plete excision of the tumor was felt to 
have been accomplished in all cases. In - 
one patient with bilateral carotid body 
tumors, the contralateral tumor was 
not operated on after the initial proce- 
dure required ligation of the internal 
earotid artery due to uncontrolled 
bleeding at the skull base. The other 
patient, treated nonsurgieally, re- 
ceived radiation therapy (45 Gy). None 
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: ical patients has had tumor 
| in a mean follow-up 
mths (range, 8 to 85 







ral structures were 
mpletely or in part 
vedures to accom- 
ior resection. Resec- 
of the internal ca- 
required i in one case. 
of an inadvertent in- 
terietomy was accom- 
‘cases, while three oth- 
d Saphenous vein interposi- 
afts to repair the internal 
tid resection. The external earotid 
M ry was resected and. ligated i in six 
~ cases. . Surgical treatment of vascular 
and neural structures around the ca- 
rotid body tumors and postoperative 
assessment of the éarotid arterial sys- 
tem are summarized in Tables 2 and 3. 
Two of the three arteries repaired with 
saphenous vein interposition grafts oc- 
cluded postoperatively. There were no 
postoperative | cerebrovascular acci- 
dents among the 15 patients who had 
undergone surgeries. However, two of 
+> the patients referred after operations 
elsewhere had suffered postoperative 
|^ —eerebrovaseular accidents. Both pa- 
tients’ neurologic deficits resolved 
prior to treatment at the Cleveland 
Clinic Foundation. 
Two of four patients were treated for 
vagus nerve paralysis with true vocal- 
eord Teflon injection. Voice was im- 
proved in those patients, and there was 
no evidence of aspiration. One patient 
did not require treatment as the con- 
tralateral voeal cord providen ade- 
quate compensation. The on! ly patient 
to present with preoperative vocal cord 
-. paralysis had adequate compensation 
 inthe! immediate postoperative period. 
. That patient, however, developed a 
oarse voice, d dysphagia, and aspira- 
on ` ope over time and is 









































uspicion is important 
diag 3 of carotid body tumor. 
Incorrect diagnoses include tubercu- 
lous adenitis, thyroid carcinoma me- 
tastases, branchial cysts, tonsillar 
xs neoplasms, or. parotid gland tumors. 
B The onset of symptoms: is often insid- 
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Table 1.— Multiple Paragangliomas ' 











Carotid Body Tumor 
MM eeann, 
Unilateral Bilateral 





Patient Glomus 


Tympanicum 
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* x indicates lesion shown at head of table column is present in patient 












Table 2.-——involvement of Vascular and Neural 
in Carotid Body Tumor Surgery. 








External Carotid 
Patient Artery Resection 
No. and Ligation * 


1 x 
(preoperatively) 


Cranial Nerv 
Sacrifice. 


internal Carotid 
Artery Surgery 
Resection with 
saphenous vein 
interposition graft 























Arteriotomy with 
primary closure 


Resection with X 
saphenous vein 
interposition graft 


Arteriotomy with 
primary closure 


Resection with 
saphenous vein 
interposition graft 


rdi ird AL M RPM Ar Here IHR € E RR a ar arr t m rrr gv rrr 


Internal carotid resection 
and ligation 


10 AEA Vis X, XH 











Cervical sympathetic 
trunk t 


IX, X, XI 



















15 CN Arteriotomy with 
primary closure 





* x indicates resection and ligation performed. 
1Preoperative cranial nerve deficit. 
Patient with staged bilateral carotid body tumor surgery. L and R indicate left and right, respectively 






Table 3.—Postoperative Carotid Vessel Patency* 








internal Carotid Artery 







Secondary - 
Occiusion Prior 
= Surgery - 







Patient External Carotid 
No. Artery Occlusion 
1 X 

(preoperatively) 









Occiusion 
Resection with saphenoid x 
vein interposition graft 

















Radiation 







4 cad Arteriotomy en : dis 
M with primary closure . l 
5 x Resection with saphenoid x 
vein interposition graft 
aLt X Arteriotomy 





with primary closure 


Resection with saphenoid 
vein interposition graft 


Resection and ligation 





Rt X 














Arteriotomy 
MM primary closure 







* x indicates occlusion present. "a 
TPatient with staged bilateral carotid body tumor surgery. L and R indicate left and non. respectively. 
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Diagnosis 
| Carotid Body Tumors | 


Unilateral 


Small/Moderate/Large 


Smaill/Moderate 


Surgery 


Staged 
Surgery 


Small/Moderate Smali/Moderate 


Bilateral 


Large 


Large Large 


Staged 
Surgery 


Radiation 





Treatment algorithm. 


ious and typically consists of a pain- 
less, pulsatile neck mass at the angle of 
the mandible. Medial displacement of 
the lateral pharyngeal wall and era- 
nial nerve deficits are seen later in the 
disease. Headache, excessive perspira- 
tion, palpitations, pallor, and nausea 
suggest a catecholamine-secreting ca- 
rotid body,* and when these symptoms 
are present, the levels of urine vanil- 
lylmandelic acid should be tested. 
The reported incidence of multicen- 
tric paragangliomas varies from 10% 
in the nonfamilial type to as high as 
. 9095 in the familial variety.’ Multiple 
^. tumors occurred in this series in 47%; 
. only one of the seven patients had a 
family history of paragangliomas. 
Many patients, however, were referred 
for management of bilateral carotid 
body tumors after diagnosis else- 
where. 
: Patients are commonly examined 
^c initially with a contrast-enhanced 
computed tomographic scan or mag- 
-netic resonance imaging. Fine-needle 
aspiration is not useful in the evalua- 
tion of suspected vascular tumors, and 
further evaluation should include bi- 
` lateral carotid angiography. Widening 
of the carotid bifurcation with a well- 
defined tumor blush is virtually 
pathognomonic. Bilateral studies al- 
low detection of multicentric disease. 
In this study, intra-arterial and intra- 
venous digital subtraction angiogra- 
phies were equally reliable in the di- 
agnosis of vascular tumors. However, 
intra-arterial studies carry a risk of 
transient ischemic event. 
.' Attempts at classification of tumor 
- size and involvement of surrounding 


















neurovaseular structures have been 
based on the pathologic specimens.” 
Such classification systems predict 
morbidity on the basis of surgical find- 
ings, but preoperatively they do not 
predict the likelihood of vascular in- 
volvement. À more recently proposed 
classification predicts surgical out- 
come on the basis of angiography as 
follows: stage I, no evidence of carotid 
stenosis; stage II, narrowing of the ex- 
ternal carotid artery; and stage III, 
stenosis of the internal carotid artery? 
In this study, the classification scheme 
was not effective, because angiography 
failed to predict vessel stenosis or 
invasion documented at surgery. 

It is generally accepted that small 
carotid body tumors should be resect- 
ed. Those lesions not encircling the ca- 
rotid artery are not firmly adherent 
and can be resected with minimal mor- 
bidity or mortality. Early interven- 
tion in carotid body tumors can pre- 
vent neurovascular complications as- 
sociated with long-standing disease.’ 
Radiation therapy has been reported 
to yield excellent control for large ca- 
rotid body tumors,‘ and even if it fails 
to eradicate the tumor, there is no 
symptomatic progression of disease.* 
Other authors? argue against the use of 
radiation therapy, because paragan- 
gliomas are biologically radioresistant 
and because significant morbidity is 
associated with radiation therapy. The 
use of radiation therapy for benign le- 
sions must be questioned when surgi- 
cal options with low morbidity exist. In 
the one patient in this series treated 
with radiation therapy for a carotid 
body tumor and an unresectable medi- 
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astinal chemodectoma, no evidence of | 


disease progression was found at 10 
months. The rare malignant variants 
have regional or distant metastatic 
disease that necessitates postopera- 
tive radiation therapy." 

À systematic surgical approach has 
been described by Lees et al and 
Shamblin et al, including wide surgi- 
eal exposure; proximal and distal 
vascular control; identification and 
preservation of neural structures; 
subadventitial tumor dissection; pre- 
servation of the common znd internal 
carotid arteries with external carotid 
sacrifice, if necessary; and vascular 
shunting during grafting, if necessary. 
Neural structures are resected only 
when they are encased ir tumor. An 
uncontrolled hemorrhage may result 
from intratumor dissection. Meticu- 
lous subadventitial resection facili- 
tates tumor removal?" Ligation and 
division of the external carotid artery 
facilitates resection in large lesions. 
Similarly, advanced lesions with oblit- 
eration of adventitial plares place the 
common and internal carotid arteries 
at risk of injury. When possible, a 
simple arteriotomy shoule be repaired 
primarily. If internal cacotid artery 
resection is necessary, tie use of a 
shunt decreases the risk of cerebral 
infarction. Primary anastomosis is 
performed when no tension exists at 
the anastomosis site. Larger resection 
requires vascular grafting, in which a 
saphenous vein interposison graft is 
preferred over synthetic material. 

Intravenous digital subtraction an- 
giography was employed £o determine 
the patency of the carotid.artery anas- 
tomosis in the postoperative period, 
and if its quality is gooc, sensitivity 
and specificity for stenosisor occlusion 
are greater than 90% when compared 
with those achieved ky standard 
angiography.” * In addit:on, intrave- 
nous digital subtraction angiography 





 isless expensive and less invasive than 


standard arteriography More re- 
cently, duplex scanning has been 
found to be very reliable in determin- 
ing carotid patency nonirvasively. All 
patients with primary repair had 
patent carotid arteries; Eowever, two 





of the three saphenous vein interposi- 


tion grafts used were occluded. One 
additional patient had ligation of the 
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al « rotid artery at the skull 
re no s of cere- 


for Py inter- 
od flow. Patients 
otid body tumors 
id thrombosis as a 
| unilateral resec- 
at high risk for ce- 
ring the operation 
mtralateral tumor. 
ee patients referred 


wi ie earotid arterial 
systi preserved during 
che resec! ihe seeond tumor. The 
third p: ived radiation ther- 
apy. oe 
Neural res that are at risk 


ssopharyngeal, vagus, 

ypoglossal- nerves, the cervical 
svnigétbede erves, and the marginal 
mandibular ranch of the facial nerve. 
Only in those: rare circumstances when 
a radical neck « dissection is performed 
asa part of an en bloc resection is the 
accessory nerve at risk, Preoperative 
paresis or paralysis of cranial nerves 
suggests direct tumor invasion. These 
structures are at high risk for sacrifice 
during resection. Postoperative pare- 
sis or paralysis typically resolves if the 
nerve is preserved. during surgery.’ 
The major morbidity is associated 
with vocal cord dysfunction and the 
subsequent risk of aspiration second- 
ary to vagus or recurrent laryngeal 
nerve damage. In some instances, tem- 
porary (Gelfoam) or permanent (Te- 
flon) vocal cord injection will be neces- 
sary for the improvement of voice or 
control of aspiration." 

The following treatment algorithm 
for carotid body tumors is suggested 
by these data (Figure). A patient with 
aunilateral lesion and without serious 





associated risk factors should be con- 
sidered a surgical candidate, regard- 
less of tumor size. However, tumor size 


determines management in bilateral 
disease. With bilateral, small tumors, 
staged operations should be performed 
a few weeks apart. Careful evaluation 
for postoperative cranial nerve deficits 
and for carotid artery patency is es- 
sential prior to the operation for the 
second contralateral tumor, as detec- 
tion of any of these. complications 


! should dictate. a more conservative ap- 








proach to the second side. 

Two approaches exist when there is 
a difference in size between the tu- 
mors, and each case must be individu- 
alized since good arguments can be 
made for approaching either the 
smaller or the larger tumor first. Re- 
section of the smaller tumor first is 
probably the safest approach since it 
can be performed with minimal com- 
plications. However, in the unlikely 
occurrence of carotid thrombosis or 
major cranial nerve deficit, only non- 
operative management of the second 
large tumor would permit the avoid- 
ance of the serious risk of bilateral ca- 
rotid or cranial nerve complications. 
Some of the larger tumors, however, 
are symptomatic from their bulk alone 
and, therefore, a “forced” conservative 
approach in this setting makes this al- 
ternative less acceptable. The other 
approach entails the resection of the 
larger tumor first, which generally is 
associated with a higher incidence of 
carotid and cranial nerve complica- 
tions. Although carotid thrombosis or 
cranial nerve deficits on the side of the 
larger lesion do not preclude resection 
of the contralateral smaller lesion, 
they make the small-percent risk 
much more significant. 

Bilateral large tumors place both 
carotid arteries and cranial nerves at 
higher risk. In elderly patients who are 
poor operative candidates, radiation 
therapy should be considered. In 
younger patients, surgery should be 
performed on the side of the carotid 
artery supplying the nondominant ce- 
rebral cortex. Thus, should carotid 
thrombosis occur, the dominant arte- 
rial supply may be treated with radia- 
tion therapy. 

In summary, surgical management 
of carotid body tumors remains the 
preferred treatment. A high index of 
suspicion is essential in early diagno- 
sis; a pulsatile, solitary mass at the 
angle of the jaw is suggestive of a ca- 
rotid body tumor. Delayed diagnosis 
allows tumor enlargement with in- 
creased risk to neurovascular struc- 
tures. Contrast-enhanced computed 
tomography or magnetic resonance 
imaging identifies a vascular tumor, 
and bilateral angiography is used for 
preoperative evaluation. A multidisci- 
plinary approach with cooperation be- 
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tween otolaryngology-head and neck | 
surgeons and vascular surgeons helps | 
to minimize complications. Surgical 
management includes identification 

and preservation of vaseular and neu- - 
ral structures adjacent to the carotid . 
body tumor, and disan onin the sub- 









section. Panas repair of 
mies or did dos NIU eph 


ative intravenous s digital dm action : 
angiography assesses tne carotid ar- ? 
tery patency. Small or moderate tu- 


mors can be resected with little mor- — — 


bidity, and large tumcrs place neu- 
rovascular structures a£ greater, but 
acceptable, risk. 
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Unknown Primary Squamous Cell 
Carcinoma Metastatic to the Neck 


- @ We analyzed retrospectively 157 
cases of metastatic neck squamous cell 
carcinoma from unknown: primary. sites, 
« " "treated with surgery, radiotherapy, exci- 
“gional biopsy, and combined modalities. 
Median follow-up was 74 months, and 
«(Overall actuarial survival was 55% at 5 
years. The surgery-treated group, despite 
-a higher rate of manifesting primary tu- 

- mors, had significantly better survival at 5 
< years compared with those receiving radi- 
ation therapy, of whom 23% had residual 
- disease after treatment. Primary tumors 
"were discovered during follow-up in 16% 
' overall. Different treatments yielded com- 
-parable results in lower-staged neck dis- 
ease (NX, N1, N2a), while surgery ap- 
5; peared more effective in controlling ad- 
< vanced disease (N2b, N3a). Factors that 
affected survival include neck stage, con- 




































ment. 
“(Arch Otolaryngol Head Neck. Surg. 
1990; 116:1388-1 393) : 


^ |ymph nodes with a primary tu- 
r unknown even after exhaustive 
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investigation is a rare and intriguing 
entity. In their review of 3800 consec- 
utive patients with head and neck can- 
cer, Martin and Morfit! found only 55 in 
whom no primary lesions had ever 
been discovered. It poses questions of 
tumor origin and biology, as well as 
what optimal therapy should be. Many 
series have combined different histo- 
logic types, neck stages, or both. This 
article will focus on squamous cell 
carcinoma metastatic to the neck, 
from uknown origin. Preliminary data 
on part of this patient population have 
already been published.’ 


PATIENTS AND METHODS 


; From 1953 through 1988, 328 patients 
listed at M. D. Anderson Hospital, Houston, 


Tex, as having squamous cell carcinoma 
metastatic to the neck, with unknown pri- | 
mary lesions, were reviewed. One hundred. 
seventy-one patients were excluded from 
o the study because of previous treatment. 
.- elsewhere, subsequent definitive treatment 
elsewhere, lack of pathological confirma- 


tion, lack of follow-up, a primary tumor 
found on initial examination at M. D. 
Anderson Hospital, or because of findings 
at autopsy only. There were 157 cases suit- 
able for this study. 

Mean age of the patients was 60.5 years, 
with a male over female sex predominance 


of 4 to 1. Follow-up was unlimited, the. 
longest being 28 years. The median follow- 


up interval was 47 months. Tobacco use was 
present in 85% and not stated or absent in 
15% of patients. A history of skin cancer 
was available in 20% of patients. 
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Routine examinations included chest 
roentgenogram, nasopharyngeal and laryn- 
geal tomograms, and barium swallow. Since 
1982, patients have been routinely exam- 
ined by computer tomographie scanning of 
the head and neck, from the base of the 
skull to the thoracic inlet. After initial ex- 
amination had failed to reveal a primary 
lesion, the patient underwent direct inspec- 
tion of the laryngopharynx and directed (on 
the basis of lymph node location) biopsies of : 
the nasopharynx, as well as of the tonsil, 
base of tongue, hypopharynx, and any sus- 
pielous mucosal or skin areas. Bronchos- 
copy and esophagoscopy were not routinely 
performed. Sputum cytologic examination, 
occasionally thyroid scanning, and roent- 
genographic examination of the gastroin- 
testinal and genitourinary tracts were per- 
formed, if low cervical lymph nodes were 
present, 

Pretreatment histologic diagnosis was. 
made by needle aspiration in 13% of.pa- 
tients; and incisional or excisional biopsy 
prior to the referral was performed in 74% 
of patients. Histologic examination was 
confirmed at our institution prior to defin- 
miye the rapy, which in all cases was initi- 

"within 4 weeks of biopsy. In the re- 
mainin 389 of patients, diagnosis was 
confirmed by frozen-section examination at 
the time of neck dissection. 

Groups: with lymph nodal involvement — . 
re shown in Fig 1. Neck tumor staging fol- 
d the American Joint Committee on 
Cancer 1980 classification.’ The NX refers to 
nonclassifiable neck lesions due to previous 











biopsy. and subsequent diffuse induration, 5 


or, more commonly, due to the lack of. pale 
pable tumor (54%). The NX stage consti- 
tuted 38% of the total lesions; N1, 1495; N2a, 
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13%; NZb, 9%; N3a, 15%; and N3b, 11%. 
Table 1 shows the distribution of the met- 
astatie squamous cell carcinomas by histo- 
logie deseription. eu 
Figure 2 shows the patient distribution 
by treatment modality. One patient each 
underwent surgery followed by chemother- 
apy, surzery followed by radiation and che- 
motherapy, and radiation followed by che- 
motherapy. These individuals are included 
in the combined treatment group. Figure 3 
represents the stages of lymph nodal in- 
. volvement within each treatment group. 
- . One hundred patients underwent some 
type of meck dissection. Classie radical neck 
..  Jdissectiens, with or without lith nerve 
preservation, were performed unilaterally 
^ in 55 patients and bilaterally in one patient. 
- Modified neck dissections, preserving the 
‘lth nerve, sternocleidomastoid muscle, 
and internal jugular vein, were done in 18 
|» patients; on one side and bilaterally in one 
patient. Limited upper-neck, submandibu- 
. lar, or submental dissections and paroti- 
dectomy with upper-neck dissections were 
performed in 24 patients. One patient un- 
derwent.an upper-neck dissection on one 
side, with contralateral submandibular 
area dissection. Table 2 shows the distribu- 
~ tion of stages of neck disease by pathologic 
examination of surgical specimens. Pa- 




















Radiation, 36% 


tients with NO stage of disease are those © 


who had an excisional biopsy performed 
prior to the referral. 

Megavoltage radiation has been in use 
since 1954. The general treatment plan has 
provided the use of 2-Gy fractions. The 
minimum midline dose of 50 Gy was deliv- 
ered to the upper part of the neck and 
nasopharynx via parallel opposed lateral 
portals and to the lower part of the neck via 
anterior fields. Portals were moved off the 
spinal cord after 45-Gy radiation, and a 
midline block was used to protect the lar- 
ynx. An additional 10-Gy boost with an 
electron beam was administered to residual 


palpable lymph nodes. Postoperative radi- 


ation was given in the setting of multiple 
positive lymph nodes or lymph nodal areas, 
connective tissue invasion, or if residual 
microscopic disease was suspected. All pa- 
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Fig 2. — Patient distribution by treatment modality (N-157X. = ; 


. tients received postoperative radiotherap 


pared with 87% 
-tive and preoperative radiation groups, re 
spectively. The remaining patients receiv 
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within 6 weeks after surgery. © = 

In the radiation-only group, 86% c 
tients received greater than 50 Gy co 
and 55% of the postopera 








45 to 50 Gy except for the two patient: 







Computer analysis wascompleted by p 
cedures contained in the Statistical Pac 
age for the Social Sciences, versi 
included frequency distrib: 
tabulation with x? analysi 
method was used for calculatin 
functions, and survival curves wer 
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Fig 3.—Clinical stages of lymph nodal involvement within treatment groups. 


log rank test was used to compare the sur- 
vival distributions. 
RESULTS 

The patients’ status at last exami- 
nation is shown in Table 3.. Of those 
with no evidence of disease, 85% had at 
least 2-year follow-up and 68% were 
followed up for more than 5 years. 

The overall 5-year actuarial survival 
by head and neck cancer deaths is 76%, 
and 55% by all deaths. 

Survival according to the type of 
treatment is shown in Table 4. Al- 
though survival after surgery appears 
better than that after radiation alone 
(86% vs 74% 5-year survival by head 
and neck cancer deaths), the difference 
is not significant (P = .19). This re- 
flects, in part, a selection bias of pa- 
tients with inoperable neck disease re- 
ceiving radiation therapy for cure. If 
patients with residual disease after 
therapy are omitted, there is clearly no 
difference in effectiveness between 
























87% 5-year survival by head and neck 


surgery alone allowed to control all six 
. patients with the N3a stage of neck 
. disease (all with connective-tissue dis- 
.ease and one with bilateral involve- 


N2b. In the group treated by radio- 
therapy alone, five of the seven pa- 
tients with stage N3a neck disease and 
four of the 13 patients with N2b stage 
neck disease (nine of whom had bilat- 


surgery or radiation alone (89% vs 


P deaths, respectively). Nevertheless, 


ment) and two patients with stage 


eral involvement) had residual disease 
after treatment, and an additional two 
patients had recurrent neck carcino- 
mas, 

Survival by lymph nodal stage is 
shown in Fig 4. The patients with NX, 
N1, and N2a stages of disease have 
significantly better survival at 5 years 
than do patients with N2b (P<.01), 
N3a (P <.01), or N3b (P <.05) stage of 
disease. The N3b-staged group is a 
heterogeneous mixture of N1-N1 to 
N3a-N2b stages of neck disease. 

Residual disease after therapy held 
a dismal prognosis. All patients died 
within 2 years except for one patient 
who was salvaged by surgery. Due in 
part to the selection of treatment, re- 
sidual disease was more common in the 
radiation-only group (11 [20%] of 56 
patients) compared with the surgery- 
alone group (one [2% | of 57 patients, 
P «.01) or combined-treatment group 
(one [2% | of 44 patients, P=.02). 

The neck carcinoma recurrence rate, 
excluding residual disease, among pa- 

 tientstreated with surgery was 11% vs 
9% for patients treated with irradia- 
tion. For the combined-treatment 
group, the recurrence rate was higher 
(20% ), but not significantly different. 
. Overall, 60% of recurrences appeared 
within 2 years, 80% within 5 years, and 
all within 15 years. Recurrences out- 
side surgical and/or radiation fields 
happened in 40% of patients, with no 
significant difference among the treat- 
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Table 2.— Distribution of Neck 
. Disease by Pathologic Staging 


Table 3.—— Patient Status at Last 
Examination (Unlimited Follow-up) 


No. (?6) 
of Patients 


Status 
Alive with 
No evidence of disease 
Cancer 
Died of 
Cancer 
Complications 
Other non-head and 
neck cancer 
Other causes 


48 (30) 
4 (3) 


35 (22) 
4 (3) 
20 (13) 


46 (29) 


Table 4.—5-Year Actuarial Survival 
by Type of Treatment and Head and 
Neck Cancer Deaths 


Treatment 
Surgery 
Radiation 
Combined 


Survival, % 


ment groups. 

Five-year disease-specifie survival 
as a function of recurrence is 38% vs 
90%, if no recurrence or residual is 
manifest (P«.001). Of the 20 patients 
with recurrent carcinoma in the 
treated groups, 13 died of that disease 
and four died of other causes, all 
within 5 years. Two patients were liv- 
ing with disease at last follow-up, and, 
thus, only one survived free of disease 
recurrence for more than 5 years. 















D. ur 


Salvage was successful in three of 


six patients who underwent surgery ^ 


only. These three patients died 1t014 


years later of other causes. No patient. 





with neck carcinoma recurrence ap- 


pearing after radiation or combined 
treatment was salvaged. l 

Primary lesions were eventually dis- 
covered in 28 patients (18% ). Thirteen 
patients (46%) were manifest within 
the first 2 years, 19 (68%) by 5 years, 
and all by 12 years. The most common 


Squamous Cell Carcinoma— Wang et al v 


























2c 
cc 
ms 
EC 
a - 
of oe 4 
0$ $3 o 8 —B NX (n = 60) &—— 4 N2b (n = 14) 
E ji O——0O N1 (n = 22) @-—@ N3a (n = 23) 
Q. doy D LEA 
3 e | 4£&-——-4 N2a (n = 21) G- N3b (n = 17) 


Fig 4.—- Survival curves by clinical lymph nodal stages. 


sites of carcinoma were skin (7 pa- 
tients) and sral cavity (7 patients), 
followed by the oropharynx (4 pa- 
tients) and larynx (2 patients). Of the 
two nasopharyngeal careinomas, one 
appeared in ‘he first 2 years, and the 


other 6.5 years later. Four patients de- 


veloped lung cancer, one esophageal 
cancer, and one thyroid cancer. There 
were more (£-.09) primary cancers 
developing im the surgery-only group 
(14 [25976 ] of $1) as compared with the 
radiation-on'y group (six [11% ] of 56) 
and the cembined-therapy group 
(eight [18% ] of 44). Seven of the 28 pri- 
mary tumorsfound were of skin origin 
(four of 14 ir the surgery-only group, 





and three of four in the combined- 


therapy group), and prognoses for the 
patients with thesetumors were better 
than for the patients with cancers in 


. Other head and neck mucosal sites. 
This may help explain the fact that 
discovery 


of à primary lesion did not 
nda Of the 28 Panonie in 


Distant metastases: ‘occurred in 20 


>, (13%) of 147. patients. Nine patients 


develpped um tant metastases without 


Arch € 


the presence of persistent or recurrent 
neck cancer. The median time to de- 
velop distant metastases in the pres- 
ence of neck disease was 8 months 
compared with 14 months otherwise. 
The lung was the most common site of 
distant metastases (12 patients), fol- 
lowed by bone (three patients), liver 
(two patients), a combination of bone 
and lung (two patients), and axillary 
lymph nodes (one patient). All pa- 
tients with distant metastases died of 
disease within 2 years after diagnosis. 

Connective-tissue invasion in the 
100 cases that were operated on was 
found in 44% (Table 5). Neck cancer 
recurrence was found in 20% of those 
with connective-tissue disease vs 11% 
of those without (P=.28). The rate of 
distant metastases was also increased 
in those with connective-tissue disease 
(16% vs 7%) (P=.29). Actuarial sur- 
vival by head and neck cancer deaths 
was definitely adversely affected by 
the presence of connective-tissue dis- 
ease (P<.05). The differences could be 
even greater, since early extracapsular 
spread of tumor has not been investi- 
gated routinely until the latter 10 
years of this study. Postoperative ra- 
diation had little influence on the prog- 
nosis for those with connective-tissue 
disease, but the small numbers and se- 
lection bias in this series do not justify 
further conclusions. 

Age, number of lymph nodal areas 
involved, type of neck dissection, radi- 
ation doses (93 of 99 patients had a ra- 
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Table 5.—Connective Tissue Disease S ; 
(CTD) by Pathological Lymph. Nodal 
| Stage e - re ak 


as j 
100. . -— 
At. eed 





diation dose greater lian 45 Gy), and S 
whether a history of skin cancer ex- 
isted had. no effect on. survival, neck 





cancer recurrence, or distant me- ^. 
tastases. Patients with well-differen- ^. 
tiated lesions had lower survival rates ^^. 


and a higher rate of distant metastases 
than did those with lesions histologi- 
cally classified otherwise. 

The number of patho ogically posi- 
tive lymph nodes involved did not af- 
fect the survival rate. This may reflect 


the difficulty in determining the num- ^. 


ber of lymph nodes, especially in large 
masses with confluent. lymph nodes 
and replacement of lymph nodal ar- 
chitecture by tumor. 

Whether pretreatment biopsy was 
performed did not affect survival. ei- 
ther. There was no difference between 
patients who had prior biopsy and 
those who did not. However, patients 
having had ‘excisional biopsy per- 
formed for lower-staged disease did 
significantly better when analyzed by 
all deaths (P=.015) than those who 
underwent needle or incisional biop- 
sies, usually for more advanced le- 
sions. There was no statistical differ- 
ence between those who did not un- 
dergo biopsy and these who had 
excisional biopsy performed. 


COMMENT 


Less than 3% of head and neck can- 
cers present as unknown primary le- 
sions metastatic to the neck.'^? 

Comess et al" report that of their 
1189 patients with metastatic carei- 
noma of the cervical lymph nodes, 103 
(8.7%) had no known primary lesion. 


Of those patients witha neck massas — 


the presenting symptom, fully 33% in 
the Martin and Morfit! series had no 
primary lesion found within 1 month 


of presentation. The proportion of . es 
squamous cell carcinoma of the neck. 


that metastasized from unknown pri- 


1891. — 











mary lesions ranges from 14.5% to 
86%, depending on the series re- 
f ortet Dc 

Five-year survival results in 
Series 0121452252 of squamous cell 
carcinoma metastatic to the neck from 
< an unknown primary origin range 
from 0% to 54%. Our results compare 


- survival. 

. Without regard to histologic find- 
— ings, the reports of outcome by treat- 
. ment modality vary. In a previous re- 
port from our institution, Jesse et al!’ 
found no difference between results 
after surgery and those after radia- 
tion. However, some®® have shown 
better results obtained with definitive 
radiotherapy, and others"? have re- 
ported better results obtained with 
surgical extirpation or combined 
therapy.” 

Lymph nodal stage has correlated 
with outcome in all large ser- 
les, ^ 7.192023257 in which it was investi- 
gated. 

Extracapsular tumor extension, an 
important histologic factor that ad- 
versely affects survival,” was more 
frequent in higher-staged neck disease 
as described in the series by Spiro et 
al^ In our report, connective-tissue 
invasion was linked with both the ad- 
vanced neck stage and poorer progno- 
sis. Similarly, clinical evidence of con- 
nective-tissue extension such as nodal 
fixation drastically reduces survival.” 
We agree that postoperative radio- 
therapy should be delivered under 
these circumstances." 

A compilation from several 
studies'^*!5.023252522 reveals that pri- 
mary lesions were eventually identi- 
. fied in squamous cell carcinoma of the 
== neck that had metastasized from an 

" occult origin in 4% to 54%. The dis- 

covery of primary tumors appeared to 
.'worsen prognosis, according to some 
^ reports.5 9/7? In the series by Comess 
et al, all 16 survivors (14 with 
squamous cell carcinoma) had no pri- 
mary carcinomas found, although 
Spiro et al? found no difference in out- 
come as a result of primary site iden- 
tifieation. In the present study, the 
finding of a primary tumor did not af- 
-fect the survival, but did occur more in 
those treated by surgery as compared 
' with those treated with radiation only. 


















1392 


- favorably with 5595 5-year actuarial 






À previous report from M. D. Ander- 
son Hospital" also alluded to a relative 
paucity of eventual primary lesions 
found in the definitively radiated 
group. 

In patients with neck metastases of 


the squamous carcinoma variety, the 


nasopharynx, base of tongue, and lung 
are reported as the most frequent pri- 
mary sites, followed by the tonsil, 
hypopharynx, and supraglottie lar- 
ynx, 7151523252322 As Martin and Morfit! 
suggested, it is reasonable to allow a 
5-year period for the appearance of 
primary tumors, distant metastases, 
or neck cancer recurrence related to 
the original neck disease. However, 
there can be a second primary malig- 
nancy development rate of 595 a year 
in patients with head and neck can- 
cers, especially regarding their lungs 
and esophagi.” It can be impossible to 
distinguish second primary lesions 
from. occult primary tumors finally 
surfacing, but appearance after a 5- 
year disease-free hiatus should be a 
suspect for the development of a sec- 
ond disease process. 

Multiple-level or lymph nodal area 
involvement has been associated with 
a poorer prognosis.?^ Postoperative 
radiation may eliminate the added risk 
of neck tumor recurrence incurred 
with multiple-level disease." 

Supraclavicular lymph nodal me- 
tastases yielded poor survival as re- 
ported by others, ^"?*? but this may be 
related to the higher relative propor- 
tion of supraclavicular disease in pa- 
tients with adenocarcinoma." Didol- 
kar et al^ and Spiro et al? found much 
poorer 5-year survival rates for pa- 
tients with adenocarcinomas (5% and 
0%, respectively) than for patients 
with squamous cell carcinomas (14% 
and 50%, respectively). Up to 32% of 
occult primary tumors with cervical 
lymph node metastases may arise 
from the lungs," with only 1.5% of 
lung cancers metastasizing to the neck 
with carcinomatous lymph nodes 
other than supraclavicular.” 

There are no entirely satisfactory 
explanations for the phenomenon of 
neck squamous cell carcinoma metas- 
tasizing from occult primary lesions. 
The concept of carcinoma arising from 
branchial cleft remnants? remains in 
doubt.” Spontaneous regression of a 
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primary tumor with persistence of 
metastatic foci may occur due to tumor 
heterogeneity." Complete spontane- 
ous regression of squamous cell carci- 
noma is almost unheard of.” 

A patient with a neck mass suspi- 
cious for malignancy, who has already 
undergone biopsy or has not yet, needs 
to be extensively examined for an in- 
apparent primary lesion. Directed bi- 
opsies based on known patterns of cer- 
vical lymph nodal metastases*** 
should be performed if no gross lesions 
are demonstrable. Anti-Epstein-Barr 
virus antibody titers may be beneficial 
in defining occult nasopharyngeal car- 
cinoma, especially IgA anti-viral cap- 
sid antigen.“ The skin should not be 
overlooked as a potential source of 
metastatic squamous cell carcinoma. 

Only after exhaustive investigation 
has failed to reveal a primary lesion 
should material be recovered from the 
neck mass for pathologic identifica- 
tion, preferably by fine-needle aspira- 
tion, or wide excision of a discrete 
lesion. We do recommend a fine-needle 
aspiration of a suspicious neck mass 
for cytologic investigation as a first di- 
agnostic procedure after regional 
physical examination. MeGuirt and 
McCabe“ suggested in their retrospec- 
tive case-controlled study that pre- 
treatment biopsy significantly in- 
creases the rate of distant metastases, 
and it seems to increase regional re- 
eurrence and wound complications. On 
the other hand, Razack et al** found no 
difference in neck cancer recurrence or 
survival if a prior biopsy was per- 
formed, using historical controls. Dis- 
tant metastasis was not examined sep- 
arately. We do not believe that pre- 
treatment biopsy adversely affects 
prognosis, provided proper oncologic 
surgical principles and precautions are 
followed.” 

Our philosophy of treatment for 
neck cancer with occult primary sites 
in N1 and N2a stages calls for neck 
dissection after frozen-section confir- 
mation, or definitive radiotherapy en- 
compassing the neck and possible pri- 
mary sites. No postoperative radio- 
therapy for possible primary tumor 
sites Is given unless other indications 
are present for neck radiation treat- 
ment, such as extracapsular spread, 
multiple lymph nodal area involve- 
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: “suspicion of residual miero- 
- as e, or after prior excisional 
s been performed with no re- 
y detectable tumor. 
on may be managed 
: alternatively. In 
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i neck tumor recur- 
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rence is essential. 

In cases of more advanced neck dis- 
ease deemed resectable, neck dissec- 
tion is performed, followed by radio- 


therapy to the neck and possible pri- 


mary locations. If connective-tissue 
disease is present with doubtful re- 
sectability, radiation treatment or in- 
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Oncogene Amplification in Squamous Cell 


Carcinoma of the Head and Neck 


W. Davis Merritt, MD; Mark C. Weissier, MD; Bartel F. Turk; Tona M. Gilmer, PhD 


€ Cellular oncogenes appear to be in- 
voived in the control of normal cell growth 
and differentiation. The abnormal activa- 
tion of these genes in naturally occurring 
and experimentally induced cancers may 
< have an important role in the expression of 
the malignant phenotype in cancer cells. 
Mechanisms for the activation of these 
genes include chromosomal transloca- 
tion, point mutation, and DNA amplifica- 
tion. The amplification of specific onco- 
genes correlates with clinical prognosis in 
several human malignancies, including 
breast cancer and neuroblastoma. We ex- 
amined 21 fresh-frozen human squamous 
cell carcinomas of the aerodigestive tract 


Co oncogenes were identified 
by their similarities to the DNA 
sequences responsible for the onco- 

-—' genie capacity of the acutely trans- 
... forming retroviruses and by their abil- 
ity to transform cultured cells in DNA 
transfection assays." In addition to 
—their role in neoplastic transforma- 
tion, these oncogenes appear to have 
. an essential role in the control of nor- 
‘mal cell growth and differentiation.’ 
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for amplification of 10 known cellular on- 
cogenes (c-myc, N-myc, L-myc, N-ras, H- 
ras, K-ras, erb-B, erb-B2, raf, and int-2), 
using Southern blotting techniques. 
Eleven of 21 tumors demonstrated a two- 
fold to 11-fold amplification of the int2 
oncogene, one member of a family of 
genes related to basic fibroblast growth 
factor. Amplification of c-myc, a gene that 
codes for a DNA-binding protein involved 
in the regulation of cell growth, was seen 
in two tumors. None of the other eight 
genes studied were amplified in any of the 
tumor specimens. 

(Arch Otolaryngol Head Neck Surg. 
1990; 116:1394-1398) 


Oncogenes can be classified into gen- 
eral categories based on their func- 
tions in the normal cell, 


proteins, peptide growth factors, pro- 
tein kinases, and guanosine triphos- 
phate-binding proteins.* When abnor- 
mally activated, these oncogene prod- 
uets can play an important part in the 
process of neoplastic transformation. 

Three general mechanisms of onco- 
gene activation exist in human cancer. 


First, gene amplification results in the 


production of multiple copies of spe- 


cific DNA sequences, which may lead 


to overexpression of a normal cellular 


. oneogene produet and, therefore, grant 


a growth advantage to the cell. Second, 
chromosomal translocations involving 
the juxtaposition of the regulatory el- 
ements of a transcriptionally active 
gene to the protein-coding region of an 
oncogene can cause the overexpression 
of an oncogene. Third, point mutations 
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including , 
growth factor receptors, DNA-binding 


can occur within the coding sequences 
of an oncogene resulting in the pro- 
duction of an abnormally active pro- 
tein product.’ 

Each of these mechanisms has been 
shown to be responsible for the activa- 
tion of specific oncogenes in certain 
human malignancies, including carci- 
nomas of the lung, colon, and bladder; 
neuroblastoma; chronic myelogenous 
leukemia; and Burkitt’s lymphoma.*?° 
In neuroblastomas, amplification of 
the N-myc oncogene correlates 
strongly with disease progression and 
survival? The amplifications of erb-B2 
and int-2 correlate with disease re- 
lapse and survival in breast cancer!” 

In this study, we analyzed 21 
squamous cell earcinomas from the 
upper aerodigestive tract for amplifi- 
cation of 10 oncogenes: c-myc, N-myc, 
L-myc, H-ras, N-ras, K-ras, erb-B, erb- 
B2, raf, and int-2. Each of these has 
been shown to be amplified or to have 
altered expression in primary human 
cancers or in human tumor-derived 
cell lines.**?! 

MATERIALS AND METHODS 
Tumor Specimens 


Twenty-one stage III and IV squamous 
cell carcinomas from various primary sites 
in the aerodigestive tract (Table) were sam- 
pled in the operating room immediately af- 
ter removal of the specimens from the op- 
erative field. Eighteen were primary tu- 
mors under initial therapy, and three were 
recurrent lesions treated previously with 
full-course radiation therapy. Regional 
lymph node metastases from nine patients 
were also obtained with the primary tu- 
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' violet 


Toglobulin," | 


mors. In addition, two specimens obtained 
from recurrent squamous cell carcinomas 
of regional lymph nodes, originally excised 


from: the skin of the head, were studied, as 
well as one high-grade mucoepidermoid 
-carcinoma and one ameloblastoma, a be- 


nign tumor of dental origin. Normal tissue 
specimens were obtained from sternoclei- 
domastoid muscle or submandibular gland 
removed with the operative specimen in all 


v 


cases. Alls spefimens were ony frozen in 





wi th a mar and pestle high- mol 
= ‘ular-weight DNA was isolated and quanti- 
"tated.after ethanol precipitation by ultra- 


spectrophotométry. The DNA 
sampsées were digested with the following 
restriction enzymes: EcoRI was used for c- 
mye, emye, N-mye, raf, N-ras, and K-ras 


analyses; Hindlll for erb-B and erb-B2 


analyses; and BamHI for H-ras and int-2 
analyses. The DNAs were electrophoresed 
in agarose gels and transferred to nitrocel- 
lulose or Nytran membranes.” The filters 
were hybridized (see below) to phosphorus 
32-labeled niek-translated or random- 
primed DNA probes for each gene 
studied. ^^ The oncogene probes were H- 
ras, K-ras, N-ras," N-mye,"* erb-B,* erb- 
B2, raf? L-myc,^ int-2, and c-mye . Ad- 
ditional chromosome probes were thy- 
SpADJ762, and  pTT42.^ 
Purified inserts from each plasmid were 
used as probes, (Prehybridization was per- 
formed using the following compounds: 
fivefcid Denhardt’s solution, fivefold stan- 
dard saline citrate, 50 mmol of potassium 
phosphate at a pH of 6.5, 0.5% sodium 
dodeeyl/sulfate, 250 ug/mL of denatured 
salmon sperm DNA, and 50% formamide 
overnight at 42°C. Hybridization was per- 
formed with the use of onefold Denhardt’s 







udi “n Be d stándard & saline citrate, 50 


Ge pean dodecyl/salfate it 50°C 
or 2h ours, and autoradiographs were ex- 
sec for 24 to 48 hours. 





Data Analyses 


Bich filter s was hy bridized with an onco- 
gene: probe, the probe was removed, and the 
filter was rehybridized. with a probe for a 
single eopy gene, thyroglobulin, located on 
chromosome 8." The level of DNA amplifi- 


ae cation was determined using the UltroScan 
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Patient No. 


Site of Origin and int-2 Amplification in Head and Neck Tumors. 










109 Tonsil 
Lymph node — ree 
122 Pyriform sinus T3, N2b 
136 Oral cavity T2, NO IP 
140 Pyriform sinus T3, N2b 2 
‘Lymph node e 0 5 
160 Tongue Tt Ni Oe 
166 Oral cavity TN T3, N3b 0 A 
Lymph node So 2X. 
Óg Oral cavity T3, N1 “Bx. 
177 Oral cavity T4, N2b 6x 
Lymph node pu C 
182 Oral cavity —— T2, N2a Ke 
192 Neck, recurrence of D 
squamous cell carcinoma of skin i 
195 Oral cavity T3, N3b - 0 
224 Larynx T3, N3b 0 
235 Oral cavity — — T2, NO 0 
408 Neck, recurrence of A 6x 
squamous cell Carcinoma 
412 Larynx T4, N3b 0 
422 Oral cavity T4, NO 2x 
436 Larynx T4, N3b o 
Lymph node 23 i 0 
444 Oral cavity T4, N3b 3X 
Lymph node _ yat 3x 
504 Oral cavity - T2, NO 2x 
510 Larynx T3, N2c 0 
Lymph node P 0 
550 Oral cavity T3, N3b 0 
560 Larynx T3, N3a 2x 
Lymph node ns 2X 
566 Oral cavity T3, N2b 3X 
Lymph node 6x 


laser densitometer to measure the signal 
intensity of the bands on each autoradio- 
graph. The degree of amplification was de- 
termined by comparing the ratio of the on- 
cogene band intensity and the single-copy 
gene band intensity from normal and tumor 
tissues. The c-myc blot (Fig 1) was probed 
simultaneously for c-myc and thyroglobu- 
lin. Because both the c-myc and thyroglob- 
ulin genes were located on chromosome 8, 
the hybridization intensities were also com- 
pared with signals from the H-ras oncogene 
located on chromosome 11. No evidence of 
an amplification encompassing. both the 
thyroglobulin and c-myc genes was found. 


RESULTS 


Twenty-one primary tumors from 
various sites of origin were analyzed 
for amplification of int-2 (Table). Nor- 
mal and tumor DNAs from each pa- 
tient and regional metastatic tissue 
DNAs from nine patients were di- 
gested with BamHI restriction endo- 
nuclease and were examined for the 
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presence of int-2 gene sequences by 


Southern blot analyses, using the int- 


2 specific probe SS6. This probe detects 
a BamHI restriction length polymor- 


phism that yields a fragment of 8.4- E 


kilobases (kb) or two fragments of 5.6 
and 2.8 kb? | Radiographs from this - 
analysis were compared. by densitom- 
etry with radiographs of 
ters hybridized wit 
probe as a single-copy gene. - 
Representative blots from this anal- 
ysis are shown in Figs 2 through ae 
Eleven of 21 primary tumors demon- 
strated a twofold to 11-fold amplifica- 
tion of int-2. We observed a twofold to 
eightfold amplification of int-2 i in tu- 
mor DNAs from patients 173, 17, and | 
140 (Fig 2). E 
The lymph node DN/ from patient 
177 showed that int-2 was amplified 
ninefold, whereas there was no ampli- . 
fication of int-2 in ar involved node | 
from patient 140. Tumors from pa- 
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Fig 1.— Southern blot analysis of normal (N), tumor (T), lymph node (No), 
and positive control (C) DNAs hybridized to both c-myc (exon 3) and 
thyroglobulin probes. Patient 177 demonstrates a fivefold amplification 
of a c-myc in the tumor DNA sample and no amplification in the normal 
and lymph node tissues. Patient 182 demonstrated a threefold amplifi- 
cation of c-myc in the tumor sample. DNA from the HL-60 promyelocytic 
leukemia cell line, which has been shown previously to contain amplified 
c-myc sequences, was used as a positive control for c-myc amplifica- 
tion. The c-myc gene is amplified 13-fold in the HL-60 cell line in this blot. 


Fig 3.— Southern blot analysis of tumor (T), normal (N), and lymph node 
(No) DNA samples hybridized to an int-2 probe (SS6). Patient 136 dem- 
onstrated an 11-fold amplification of the 5.6- to 2.8-kb allele of int-2. 
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Fig 2. — Southern blot analysis of normal (N), tumor (T), and lymph node 
(No) DNA hybridized to int-2 probe (SS6). Densitometric analysis 
revealed a twofold to eightfold amplification of int-2 in tumor DNAs from 
patients 173, 177, and 140. The lymph node DNA sample-from patient 


177 showed a ninefold amplification of int-2, whereas thatfrom patient 
140 showed no amplification of int-2 in an involved lymph node. 


Fig 4. — Southern blot analysis of tumor (T), normal (N), and lymph node 
(No) DNA probed for int-2. Tumor DNA sample from patient 182 demon- 
strates fourfold amplification of the int-2 gene. 
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tients 136 and 182 demonstrated 11- 
fold and fourfold amplifications of int- 


E respectively (Figs 3 and 4). Addi- 
_ tional probes on chromosome 11, eg, 
 H-ras, pADJ762, and pTT42, were not 
| amplified, indicating that the increase 


in int-2 gene copy number was not the 
result of duplication of the entire chro- 
mosome. 

One of the two cervieal lymph node- 
recurrent squamous cell carcinomas of 
the skin demonstrated a sixfold am- 
plification for int-2 (patient 408, Ta- 
ble). The single high-grade mucoepi- 
dermoid carcinoma (patient 420) and 
thesingle ameloblastoma (patient 128) 
examined did not demonstrate ampli- 
fication of any oncogenes studied (data 
not shown). 

Two of 21 tumors studied demon- 
strated a threefold to fivefold amplifi- 
cation of c-myc (Fig 1), while no am- 
plifications of N-myc, L-myc, N-ras, 





K-ras, H-ras, erb-B, erb-B2, and raf 


were seen. Southern blots were hybrid- 
ized to both c-myc and thyroglobulin 
probes simultaneously. The DNA from 
the HL-60 promyelocytic leukemia cell 
line, which has been shown previously 
to contain amplified.c-myc sequences, 
was used as a positive control.* The 
degree of c-myc amplification was five- 
fold for patient 177, threefold for 
patient 182, and 13-fold for HL-60 
cells. 

There was no correlation between 
primary site or previous radiation 
treatment and amplification of either 
int-2 or c-myc (data nct shown). 


‘COMMENT 


The int-2 oncogene, located on chro- 
mosome 11 at band q13, was amplified 


 inllof21 advanced primary squamous 
cell carcinomas of the upper aerodi- 






qn, was amplified in two pa- 
er , while eight other oncogenes 

wn n to be amplified or overex- 
pressed in human cancers were not. 


|. These results extend and confirm the 
| study by Zhou et al,? who found int-2 


amplification i in two of eight squamous 
cell carcinomas of the head and neck, 
and the study by Yokcta et al, who 


= found e-mye amplification in two of 
E seven head and neck tumors. In our 





study, given the small population of 
patients studied and the short clinical 
follow-up obtained to date (6 to 18 
months), no conclusions ean be drawn 
about the effect of int-2 amplification 
on clinical outcome. 

The presence of int-2 amplification 
in one of two recurrent squamous cell 
carcinomas of the skin suggests that 
this process is not limited to squamous 
cell carcinomas of the aerodigestive 
tract but can also occur in cutaneous 
lesions. 

Activation or amplification of int-2 
has also been observed in other types 
of tumors. It is one of a group of genes 
known to be activated in mouse mam- 
mary carcinomas by insertional mu- 
tagenesis of the mouse mammary tu- 
mor virus.” In humans, the int-2 gene 
is often amplified in breast cancers, 
and the amplification correlates with 
development of local recurrence or dis- 
tal metastasis." It has also been re- 
ported to be amplified in melanoma" 
and esophageal carcinoma.” In addi- 
tion, inf-2 mRNA is expressed in both 
mouse and human teratocarcinoma- 
derived cell lines after treatment with 
retinoic acid and dibutyryl cyclic ade- 
nosine monophosphate. 

The int-2 gene is a member of a 
family of fibroblast growth factor 
(FGF)-related genes that includes 
acidic and basic FGFs, hst, FGF-5, and 
FGF-6." Based on their amino acid- 
sequence homology, these products 
comprise a group of factors that may 
share common features in their effects 
on cell growth and behavior. Acidic 
and basie FGFs are highly angiogenic 
and are mitogenic for a wide variety of 
cell types." The int-2 gene product 
shares significant protein-sequence 
homology to the FGFs. It is 42% iden- 
tical to basic FGF and 34% identical to 
acidic FGF." 

The int-2 gene is expressed in mouse 
tissues only at discrete stages during 
early embryogenesis and has not been 
detected in normal adult tissues.” This 
suggests that int-2 may be an impor- 
tant cell growth modulator. The int-2 
expression in tumors could provide a 
diagnostic marker or a target for tu- 
mor-specific therapies, or both. We are 
currently investigating the expression 
of int-2 RNA transcripts in normal 
human oral epithelial tissues and in 
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human squamous cell carcinomas. 
In contrast to int-2 amplificatio: 
low frequency of c-myc amplificati é 
was seen in our study. Previo 
reports’ have identified c-myc as a 
oncogene that is amplified at a low 
frequency (10% to 20%) in a variety of 
human solid tumors and lymphopro 
liferative diseases. The c-myc gene er 
codes a DNA- -binding protein whos 
function is not known, although c-myc 
expression appears to be associated. 
with cell growth.“ Both patients i in our. 
study who showed e-myc amplification P 
also had amplified int-2 sequences; E 
however, given the small number of .. 
patients studied, the significance of 
this finding is not clear. E 
The identification of specific genes. 
that may be involved in the process of > 
malignant transformation isan essen- 
tial step in the understanding and ra- 
tional treatment of human cancers. — : 
Neoplastic transformation is a multi- 
step process that may involve the ab- — 
normal activation of several growth- 
regulating genes along with the in- _ 
activation of genetic mechanisms 
responsible for the suppression of ab- __ 
normal growth." Chemical, physical, 
and biological factors associated with > 
tumor formation can:contribute tothe = 
activation of oncogenes and theinacti- 
vation of tumor suppressor genes seen = 
in cancer cells. The association be- _ 
tweentheexposureofthetissuesofthe 
upper aerodigestive tract to tobaeco 
and alcohol and the incidence of head 
and neck squamous cell carcinoma“ is 
consistent with current animal models 
of carcinogen exposure and oncogene 
amplification, E 
In summary, the aapinen ofthe —. 
int-2 locus is a frequent event in  . 
squamous cell carcinoma of the head 
and neck. Current experiments are di> 
rected at determining the level of int-2 
mRNA expression and investigating 
the relationship between int-2 ampli- 
fication and clinical outeome i in these. 
tumors. 
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ous “Dual System’ Rehabilitation 


' Treatment of Facial Paralysis 





MAJ John D. Casler, Me, USA, John Conley, MD 


6 Simultaneous duel system rehabilita- 
tion of facial paralysis involves using two 


independent teanimation techniques to 


optimize facial movement in both a quan- 
titative and qualitative manner. These 
techniques involve the use cf nerve graft- 


"ing or crossover procedures combined 
"with a dynamic muscie transfer. A group of 


37 patients who underwent five different 
combinations of reanimation was ana- 
lyzed. The techniques were evaluated us- 
ing a standard rating scheme for judging 
success of reanimation procedures. The 
combination of a masseter muscle trans- 
fer to the lower region of the face and a 
cable graft of the upper facial nerve divi- 
sion appeared to offer excellent results in 
terms of independent motion of the upper 
and iower regions of the face and good 
eye closure, while allowing spontaneous 
mimetic function i in 5096 of cases. The ad- 
vantages and disadvantages of the other 
techniques are described. The clinical sit- 
uations in which these techniques have 


$ advantage over single reanimation tech- 
E niques are outlined. 
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Roo of facial paralysis 
remains one of the most chal- 
lenging reconstructive tasks facing the 
head and neck surgeon. Appropriate 
management requires a thorough un- 
derstanding of the neurophysiologic 
mechanisms involved, an appreciation 
of the various causes of facial palsies 
and their natural histories, a working 
knowledge of the available techniques 
for reconstruction, and an ability to 
tailor the approach to each patient's 
unique situation. A wide variety of 
techniques have been developed over 
the years in an effort to reduce the 
devastating impact of this condition on 
the patient. Techniques may be static 
(eg, fascial and alloplastic strips), dy- 
namic (eg, muscle transposition), or 
physiologic (eg, nerve grafting or 
crossover, or microneurovascular mus- 
cle transplantation).'* Additional pro- 
cedures such as face or brow lifting, 
tarsorrhaphy, eyelid springs, and lid 
weights provide the ability to “fine 
tune” the rehabilitation. 

However, each procedure has its 
own indications and limitations. Not 
all procedures are suited to every pa- 
tient or every clinical situation. One 
must approach each patient individu- 
ally, appreciating not only the extent 
of the paralysis, but its cause, clinical 
course, and prognosis. Often more 
than one procedure may be required to 
obtain optimal results. This may re- 
quire staging of the procedures, al- 
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though some surgeors may elect to 
combine various techriques i inoneop- 
eration. : 

Combining rehabilitative optionsin __ 
a single-stage procedure offers several —— 
advantages to the patient when spon- 
taneous recovery of nerve function is 
not possible. Nerve grafting tech- 
niques, although highly successful 
when properly employed, require from __ 
6 to 12 months before results become __ 
apparent. Combining a dynamic mus- 
cle transfer, using the masseter or de 
temporalis muscle, with a nerve graft — 
orcrossoverprocedure(Figl)provides 
function and mobility in the early — 
postoperative period. This minimizes 
the patient's reinnervation of the mi- - 
metic musculature. Combining proce- 
dures also increases tie chances tha 
the patient will have useful function i in 
the event that one system fails — 

One additional potential bi nefi 0 
EU DE. dus : 
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Fig 1.—Intraoperative view of masseter trans- 
fer (large arrows) combined with a cable graft 
of the upper facial division (small arrows). 


the most peripheral of sites to the most 
central. This would include the brain 
stem as well as higher centers. 

This article outlines our experience 
with “dual system" rehabilitation in 
facial paralysis. By way of definition, 
dual simultaneous rehabilitation re- 
fers to the use of two separate neural 
or muscular mechanisms brought to- 
gether in a single-stage procedure to 
reanimate a paralyzed face. These 
techniques use various combinations 
of interposition cable grafting, nerve 
crossover procedures, and masticatory 
muscle transfers. 


PATIENTS AND METHODS 


Thirty-seven patients who underwent a 
total of five different forms of simultaneous 
combination reanimation were analyzed. 
The various surgical combinations used are 
listed in Table 1. A masticatory muscle 
transfer in conjunction with a nerve graft- 
ing or crossover procedure was the most 
common combination used. 

Techniques were employed when sponta- 
neous return of facial function was not 
likely to occur. The cause of the paralysis is 
listed in Table 2. Long-standing Bell's 
palsy, iatrogenic facial nerve sacrifice from 
tumor surgery, and trauma constituted the 
majority of cases. In cases of preoperative 
paralysis, appropriate neurophysiologic 
testing was performed. In cases where the 


No. of 
Patients 


Procedures in Category 


Vil cable graft plus 
masseter transfer 
XII-VII crossover plus 


temporalis transfer 
XII-VII crossover plus 

masseter transfer 
VII cable graft plus 

temporalis transfer 
VII cable graft plus 

XII- VII crossover 
Total 


Table 2.— Cause of Paralysis 


Cause No. of Patients 
















Radical parotidectomy 25 
Surgical trauma 5 
Temporal bone trauma 2 
Inflammatory 


Total 


patient was rehabilitated primarily during 
radical parotidectomy, such testing obvi- 
ously was not performed. 

Twenty-five patients (68.6% ) underwent 
immediate or primary rehabilitation fol- 
lowing ablative cancer surgery. The re- 
maining 12 patients (32.4% ) underwent re- 
habilitation as a secondary procedure, often 
several years after the onset of their facial 
paralysis. 

Combination procedures were used in in- 
stances where a single technique had failed 
to achieve adequate reanimation or in situ- 
ations where surgical and anatomic limita- 
tions made the use of a single rehabilitative 
procedure inadequate or impractical. A 
common example of the latter was patients 
who underwent radical parotidectomy with 
facial nerve sacrifice. Often, obtaining ade- 
quate margins involved transecting the fa- 
cial nerve in such a way that there were 
many distal branches separated from the 
main trunk by several centimeters. Cable 
grafting alone in such a situation can be 
unreliable. One may find nerve grafts with 
branches that can be anastomosed with 
more than one peripheral branch, or one 
may use several cable grafts that are all 
sutured into the main trunk proximally. 
The diameter of the main trunk limits the 
amount of cable grafts that may be sutured 
into it. Additionally, one may not always be 
able to harvest nerve grafts with branches 
in them. Patients rehabilitated with cable 
grafting alone under this situation often 
have either synkinesis or have facial re- 
gions that lack adequate mobility postop- 
eratively. This is when dual system reani- 
mation techniques offer advantages. 
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Table 3.—Rehabilitation Rating 
System (After May) 


Defimition 


Some mimetic 
movement; no 
mass movement; 
complete eyelid 
closure and 
smile; some 
asymmetry with 
maximal effort 

No mimetic 
movement; 
otherwise same 
as grade 1 

Mass movement 
present; 
otherwise same 
as grade 2 

Incomplete eye 
closure and/or 
poor mouth 
movement 

Poor Symmetry and tone 
only, no 
movement 

Flaccid, no tone 


Result 
Superb 


Grade 


Excellent 


Failure 





Table 4.—Reanimation Results 


Average 
Score 
(n) 






Procedures 
VII cable graft plus 

















masseter 1.9 (20) 
XII- VII crossover plus 

temporalis 2.6 (8) 
XII- VII crossover plus 

masseter 1.4 (5) 
VII cable graft plus 

temporalis 2.0 (2) 
VII cable graft plus 

XII-VII crossover 1.0 (2) 





Another indication for dual svstem rean- 
imation exists when a previous reanimation 
attempt has failed to achieve adequate mo- 
bility. Often by this time, years have 
elapsed. This can lead to muscie degenera- 
tion and fibrosis. Neurophysiologic testing 
may, however, reveal regions in the face 
where action potentials may still be elic- 
ited. Fresh neural input, in the form of a 
cable graft or a XII-VII cranial nerve cross- 
over, directed into such region: may allow 
reconstitution of purposeful motion. Areas 
where the muscles have shown signs of de- 
generation may be better rehabilitated 
with a dynamic muscle transfer. 

The physiologic basis for dual system re- 
animation comes from the work of Miehlke 
and Stennert*? on neural intereonnections. 
The concept of muscle regeneration and 
neurotization was reviewed by Conley." 
Dual reanimation techniques are not in- 
tended to replace single reanimation tech- 
niques in appropriate settings. 
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Symmetry Mass Motion 


Eye Closure Mimetic Motion 


VII Cable Graft Plus Masseter 
E XII-VII Crossover Plus Temporalis 
[IET XII-VII Crossover Plus Masseter 





Fig 2.— Comparison of reanimation characteristics. 


For rehabilitative purposes, the face may 
be divided into an upper and lower region. 
A separate type of reanimation was di- 
rected into each region. The eye is the most 
important aspect of the upper region. The 
eye may be rehabilitated through cable 
nerve grafting of the distal upper division 
of the facial nerve or through a hypoglossal 
crossover directed into the upper division or 
to the zygomatic branch alone. A tarsor- 
rhaphy may be required during the time it 
takes for successful reinnervation. If neu- 
rotization is not possible because of ana- 
tomic or physiologic restraints imposed by 
the clinical situation, one may choose from 
a variety of other reanimation techniques 
including temporalis sling closure proce- 
dures, an eyelid spring, or gold weights 
placed in the upper lid. Ectropion may be 
corrected by lid-shortening procedures, or 
by implantation of auricular cartilage in 
the lower lid for support. 

The mouth is the major component of the 
lower facial region. Symmetry at rest, 
sphineterie competence, and mimetic par- 
ticipation in facial gesturing are all goals of 
rehabilitation. These are rarely achieved 
with static sling procedures and instead re- 
quire a dynamic form of rehabilitation. 
Mastieatory muscle transfers are ideally 
suited for this purpose if nerve grafting or 
crossover are not possible. Results are en- 
hanced through the use of biofeedback tech- 
niques. 

Standard microsurgical neural anasto- 
moses were used for grafting and crossover 
procedures. Muscle rotations were accom- 





Fig 3.—A patient with masseter transfer and 
upper cable grafting shows a spontaneous mi- 
metic smile (without biting). Patient was 5 
years postoperative. 





Fig 4. —Excellent result from a hypoglossal-to-facial crossover to the upper division and a mas- 
seter transfer to the lower region of the face 8 years previously. The patient stated after biofeed- 
back that he could move his face without concentrating on it. Improvement with biofeedback may 
be obtained for 2 years or more after operation. 


plished using previously reported tech- 
niques.'° 

All patients were followed up for at least 
2 years. The results of reanimation were 
analyzed using a rating scheme adopted 
from May" (Table 3). Each patient was as- 
signed a numerical score corresponding to 
the level of reanimation achieved. 


RESULTS 


Results for the most common com- 
binations were tabulated and then av- 
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eraged (Table 4). A significant differ- 
ence between techniques was not ap- 
preciated using this method. Analysis 
of specific characteristics of reanima- 
tion more clearly demonstrated differ- 
ences between techniques (Fig 2). The 
three most common techniques were 
usually successful in achieving sym- 
metry at rest. Interpos tion grafting 
plus masseter transfer showed less 
mass motion, and reasonable mimetic 
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Fig 5.— This patient had a hypoglossal-facial crossover with a masseter, but shows mass motion 
on induced smile 2 years postoperatively. 


funetion, while achieving a high per- 
centage of complete eye closure. Hy- 
poglossal-to-facial crossover to the 
lower region of the face combined with 
a temporalis transfer to the upper re- 
gion of the face achieved good symme- 
try, but was worst in the other catego- 
ries. 

It was generally believed that supe- 
rior results were obtained when the 
combination techniques were per- 
formed in association with the pri- 
mary ablative procedure, as opposed to 
being used secondarily. This was some- 
what borne out in analysis of grading 
of the two situations. When performed 
primarily, overall assessment of rean- 
imation averaged a grade of 1.88, while 
delayed procedures averaged 2.2. Al- 
though not statistically significant, 
there was a trend that was in agree- 
ment with the clinical impression. This 
concept was further analyzed with re- 
spect to region. The same trend was 
seen in reanimation results in the up- 
per region, with primary reconstruc- 
tion averaging 1.84, and delayed tech- 
niques yielding an average of 2.27. A 
statistically significant difference was 
seen in the results of rehabilitation of 
the lower region of the face, with pri- 
mary reconstruction averaging 1.84, 
and delayed combination reanimation 
averaging 2.20 (P = .05). 

Combination  reanimation  tech- 
niques involving muscle transfers 
were associated with good mobility in 
the early postoperative period. In fact, 
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in patients who underwent masseter 
transfer to the lower region of the face, 
and cable grafting of facial nerve rem- 
nants in the upper region of the face, 
good purposeful mobility was appreci- 
ated in the lower region of the face in 
an average of 2.8 months, while it took 
an average of 10.3 months to achieve 
adequate purposeful motion in the 
periorbital region. 

The effect of the cause of the paral- 
ysis on the reanimation results was 
examined. In general, the cause of the 
paralysis did not impact on the results 
as much as the length of time that the 
face was paralyzed. Rehabilitative 
techniques that were performed in as- 
sociation with the primary ablative 
procedure were usually superior to 
those that were delayed. However, 
good and bad results were not confined 
to one technique. 

Illustrative cases are shown in Figs 
3 through 5. 


COMMENT 


There are several advantages to the 
use of simultaneous dual reanimation 
procedures. Mass motion or synkinesis 
is reduced, since facial regions are in- 
dividually served by two different sys- 
tems. Interdigitation of masticatory 
and mimetic musculature results in 
collateral budding of axonal elements. 
Theories of reeducation of central 
mechanisms may be supported by the 
fact that many patients are able to 
spontaneously move individual re- 
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Fig 6.—This patient demonstrates the sharply 
demarcated mandibular angle and bulging of 
the buccal fat pad occasionally associated with 
rotation of the masseter muscle. 


gions of the face without concentrat- 
ing on intentional movement (eg, with- 
out biting to produce motion in areas 
served by masticatory muscle trans- 
fers). Most of these patients have had 
some degree of biofeedback. 

Dual system reanimation allows the 
surgeon a measure of flexibility in 
adapting to a variety of clinical pre- 
sentations. Early facial mobility is ob- 
tained through the use of muscle 
transfers, with good purposeful mo- 
tion appreciated in most cases within 3 
months. 

The use of two simultaneous sys- 
tems has the additional advantage of 
increasing the likelihood that the pa- 
tient will have purposeful facial mo- 
tion, since each system serves as a 
backup for the other. 

It appears that better results are 
obtained when these techniques are 
used as primary rehabilitative proce- 
dures rather than when they are relied 
on to reanimate the face secondarily. 
This is in keeping with well-docu- 
mented principles of facial reanima- 
tion, since degeneration of the neuro- 
muscular end plate and fibrotic 
changes in denervated muscle fibers 
increases when the face remains para- 
lyzed after 1 or 2 years. 

The disadvantages of dual system 
reanimation appear to be few, but 
merit discussion. Patients who have 
had a muscle rotation may be bothered 
by the sharp demarcation in the region 
of the mandibular angle, by the bulge 
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at the time of masseter rotation to al- 
leviate some of the distortion caused 
by rotating the muscle into the peri- 
oral region.” We are investigating im- 
plantation of the excised buccal fat pad 
into the region of the mandibular an- 
gle to camouflage the sharp mandibu- 
lar outline left after masseter rotation. 

In spite of these potential draw- 
backs, the use of these techniques, 
particularly the masseter transfer 
plus cable grafting, appears useful. 
Better results are achieved when the 
upper region of the face receives the 
neural input, either via a cable graft or 
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The Efficacy of Oral Steroids 
in the Treatment of Persistent 
Otitis Media With Effusion 


"Ludwig Podoshin, MD; Milo Fradis, MD; Yacov Ben-David, MD; David Faraggi, PhD 


e One hundred thirty-six children with 

otitis media with effusion of at least 2 

months’ duration were investigated in a 

strict, double-blind, randomized prospec- 

tive study to evaluate the efficacy of oral 

steroids in the treatment of this disease. 

The results of our study showed a signifi- 

cant complete and partial recovery from 

<o otitis media with effusion in the group 

treated by a combination of antibiotics 

: (amoxicillin) and oral steroids (pred- 

"^ snisone) compared with an amoxicillin- 

treated group and a placebo-treated 

group. We believe that this treatment 

“mostly benefits children aged 4 to 10 

| years without oversized adenoids. The 

findings of our study imply that a com- 

bined course of antibiotics and oral ste- 

. roids deserves its place as a routine con- 
-servative trial before surgery. 

^ (Arch Otolaryngol Head Neck Surg. 

1990;116:1404-1406) 
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titis media with effusion (OME) is 

one of the most common diseases 

in otolaryngological practice and if not 

treated in time is apt to be accompa- 

nied by a wide range of complica- 

tions.'? In the conservative treatment 

of OME, the role of oral steroids is 
controversial. 

In 1975 Oppenheimer’ treated 922 
children with oral steroids and re- 
ported that children older than 8 years 
responded favorably. 

In a later study, Persico et al’ found 
that 53% of children treated with a 
combination of prednisone and ampi- 
cillin achieved complete otoscopic, au- 
diometric and tympanometric resolu- 
tion of the effusion. 


More recently, Schwartz et al’, in a _ 


double-blind study of 41 children who 


had persistent OME for 3 weeks or — 
more and who were treated with a 
short course of prednisone, reported 


resolution of OME in 70% by pneumo- 
otoseopy and in 64% by tympanome- 


try. 

Niederman et al‘ studied 22 children 

with middle ear effusion of at least 2 
‘months’ duration and found that after 

. 2weeks of treatment with dexametha- . 

sone twice as many ears were clear as. 
2 compared with the placebo group. 


Other studies henner the good re- 





sults of steroids in the conservative 
treatment of OME. Thus, Macknin and 
Jones’ found no difference between 
dexamethasone and placebo, and 
Lambert? reported that the combina- 
tion of prednisone and amoxicillin was 
no more effective than placebo or 
amoxicillin alone in deuble-blind 
study of 60 children with OME of at 
least 2 months’ duration. 

In our department we have used the 
combination of oral steroids and anti- 
biotics in the treatment of OME for 
approximately 20 years, with good re- 
sults. To avoid the criticism of other 
investigators,’* we decided to perform 
a double-blind, strictly randomized 
study to evaluate the efficacy of oral 
steroids in the treatment of persistent 
OME. 

PATIENTS AND METHODS 


A total of 186 children with OME of at 
least 2 months’ duration entered this study. 
They were seen in the Department of Oto- 
laryngology, Bnai Zion Medical Center, 
Haifa, Israel, between September 1987 and 
December 1988. The children were referred 
to us by otolaryngologists associated with 


our department; they were treated ran- 
domly by our directions and were followed — 
up in their outpatient clinies. The children 
so treated were sent up for a final evalua- 


tion 2 months after the beginning of treat- 
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ment. All the children that entered this 
study received no previeus treatment for 
their OME. 

Childr en with recurrent acute otitis me- 
dia, cleft palate, and hypertrophic adenoids 
and those younger than 4 years were ex- 
cluded from the study. The diagnosis of hy- 
pertrophie adenoids was made by anamne- 
sis clinical evaluation and lateral skull 
roentgenography. The adenoidal- -nasopha- 
ryngeal ratio was measured as described by 
Fujioka et al Children with an adenoidal- 
nasopharyng geal ratio greater than 073,” 
which was indicative of pathologic enlarge- 
ment of the adenoids, were also excluded 
from this study. The diagnosis of OME was 
made by pheumo-otoscepy using a 3.5-V 
Weleh-Allyn halogen-iluminated oto- 
. Scope. : 

Children with signs ef fluid lines, air 
bubbles, or yellow fluid, which indicated an 
already resolving effusion, were not in- 
cluded in the study." Each child underwent 
pure tone and speech auciometry (Greson- 
Stadler GSI10 audiometer) A tympano- 
gram was obtained with a middle ear ana- 
lyzer (G51-1123). If OME was diagnosed by 
pneumo-otoscopy and the tympanogram 
was flat (Jerger type E), the child was 
included in the study. 

The children who met these criteria were 
randomly divided into three groups. The 
first group of 49 children (mean age, 7.3 
years) received amoxicillin (50 mg/kg) and 
placebo for 2 weeks. The second group of 50 
children (mean age, 6.5 years) received 
amoxicillin (50 mg/kg) and prednisone (1 
mg/kg). The dosage was reduced by 5 mg 
every 2 days. The treatment was accord- 
ingly administered for 14 days. 

Thetablets of prednisone were pulverized 
and packed in unmarked gelatin capsules. 

The third group consisted of 37 children 















Table 1.—Age and Sex Distribution 
























(mean age, 6.7 years) who were treated by 
placebo alone (divided into two capsules). 
The placebo consisted of lactose powder 
placed in capsules that were identical to 
those containing the pulverized prednisone. 
Two months after the beginning of the trial, 
à clinieal and audiologic (including a tym- 
panogram) reevaluation was performed. 
The amoxicillin, prednisone, and placebo 
capsules were specially prepared in the 
hospital pharmacy, and the amount of med- 
ication for every child that entered this 
study was given to the treating physicians. 

The criteria for success were a normal 
eardrum, a closure of the air-bone gap, and 
a normal tympanogram (type A). The pres- 
ence of tympanic retraction, some conduc- 
tive hearing loss, or a tympanogram type C 
was considered as partial improvement and 
as a need for further treatment. No im- 
provement at all was the third possibility. 

The initial number of the children that 
entered this study was 150 (50 for every age 
group). Unfortunately, not all of the treated 
children showed up for the final evaluation, 
so the statistical evaluation had to be made 
on unidentical groups. The audiometric and 
tympanometric evaluations were per- 
formed only on the ear with the worst air- 
bone gap, and the results of the differences 
between pretreatment and posttreatment 
were calculated. The tympanometric find- 
ings were graded according to severity us- 
ing the following types: type A, 1; type C, 2; 
and type B, 3. The otoscopic findings were 
graded according to four degrees of severity 
as follows: normal eardrum, 0; no light re- 
flex, 1; tympanic retraction, 3; and presence 
of fluid, 4. 

The continuous results of the air-bone 
gap were evaluated using the one-way anal- 
ysis of variance procedure and the Duncan 
test, to evaluate differences between the 
treatment groups. 

The results of otoscopy and tympanome- 
try were statistically evaluated using the x? 
test for contingency tables. 


different treatment groups is pre- 
sented in Table 1, which shows that 
there is much similarity between the 


Partial Improvement 


Effect of Treatment, No. (95) 






three groups. The pos; 
change rate is summa rize 
In Table 3 Z pretreaty aye and 08 








between the three treated à ree ) 
summarized in Table 4. | 


COMMENT 


and deficient drainage of the middle - 
ear.’ gee 
Sade" tends to blame the mucocili- _ 


ary drainage system dysfunction as _ 


the major factor responsible for OME. : - 
The logic of using a combined antimi- 
crobial and steroid treatment in OME . 


is to facilitate the surfactant pro- 3 
duction; thereby deereasing the vis- 


cosity of middle ear fiuid, reducing the _ 
edema around the torus,’ and destroy- ; 
ing the bacteria in the nasopharynx" 


and the potential pathogens in the . 
fluid itself.” The favorable results of. 
short-term steroid therapy combined 


with antibiotie therapy reported ear- id 


lier in the literature" were criticized. __ 


as being retrospective and poorly | 
controlled. 2 
Niederman et al* reported good re- 


sults in treating 22 children with OME _ 
with dexamethasone: but because of 
the small number of patients, the re- zm 


sults were not statist cally significant. | 
In the study of Macknin and Jones,’ the 
effusion disappeared within 6 weeks in 
only 6% of 49 patients treated with 


Treat — Age Mean Sex RESULTS dexamethasone. Lam5ert* conducted a 
bici | sti PIPE SARO E The age and sex distribution of the double-blind, ad bed fei j 


ha crossover r study; nd f Jnd xa 













dysfunction leading to hypoventilation E 
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meme ettet nitri rr eta A see m m tA 


. Group | oS /—  Audiemetry. Tympanometry | Audiometry . Tympanometry Audiometry Tympanometry 
LEE Ue 20440) 15 (30) 9 (20) 5 (10) 20 (40) 180) 
MEL 30: 20 (40) .25 (50) 20 (40) 5(10) 


.21(57) 5 (14.5) 16 (43) 
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Table 3.—Pretreatment and - 
Posttreatment Differences Between 
the Three Groups 






Tail 
Probability 











Otoscopy x? = 35,5 P < .000 
Tympanometry x? = 36.5 P « .000 
T diss gap F P < .000 





= 16,38 


group treated wtih amoxicillin and 
prednisone. 
- Our study, which was also double- 
^blind and randomized, showed that the 
-. group treated with amoxicillin and 
- Steroids had a much better response 
_. than the group treated with placebo or 
|. amoxicillin alone. As the number of 
|. patients was 50, these results are sta- 
— tistically significant (Tables 2 through 
== 4). Our results contradict those of 
|. Lambert, who did not find any sub- 
— group of patients that benefited from 
- the steroid therapy. 
^^ We think that the main differences 
"between Lambert's* results and ours 
can be explained by the age of the pa- 
tients and the size of the adenoids. The 
children who entered Lambert's study 
: -owere between 2 and 15 years of age 
UC while in our study the age range was 4 
- vto 10 years. Children younger than 3 
_ years are prone to suffer from recur- 
5. s. rent acute otitis media" and are not 
good candidates for oral steroid ther- 





Jo ^ Smyth GDL. Postoperative cholesteatoma in 
ic ‘combined approach tympanoplasty: fifteen-year 
report on tympanoplasty. J Laryngol Otol. 1915; 
:80:597-623, 

:C5 2. Cowan DL, Brown JKM. Seromucinous otitis 
‘media and its sequelae. J Laryngol Otol. 1974; 
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+8. Persico M, Podoshin L, Fradis M. Otitis me- 
‘dia with effusion: a steroid and antibiotic thera- 
“peutic trial before surgery. Ann Otol Rhinol 
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as Oppenheimer RP. Serous otitis media: a re- 
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(2 &. Schwartz RH, Puglese J, Schwartz DM. Use 
of a short course of prednisone for treating mid- 
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A comparative trial of steroids versus placebos 
or treatment of chronie otitis media with effu- 

































Table 4.— Results of Otoscopic, Tympanometric, and Air-Bone Gap Severity 
Differences, Before and After Treatment" 


Tympanometry 
Severity 


Otoscopy Severity 
Groups 
Compared 


1 and 2 

ji and 3 

2 and 3 31.8 
*Plus sign indicates positive. 





apy. Also, according to our previous 
experience, children with hyper- 
trophic adenoids do not benefit from 
steroid therapy. In the work of Lam- 
bert, the size of the adenoids was not a 
parameter, so this may be a factor in 
the differences between his and our 
results. 

The most common pathophysiologic 
factor of OME in children 4 to 10 years 
of age is some degree of eustachian 
tube dysfunction leading to hypoven- 
tilation and deficient drainage of the 
middle ear. One of the causes of this 
dysfunction could be the lack of sur- 
factant, and steroids could play a ben- 
eficial role in facilitating tubal surfac- 
tant production, thereby enhancing 
the return of normal tubal function. 
The anti-inflammatory and antiedem- 
atous properties of steroids could con- 
tribute to this result." 

Based on the results of our study, it 
seems to us that short-term treatment 
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33.2 


Air-bone Gap (Duncan's) 


P Value Difference Significance 
.000 6.03 
<,052 4.68 


«.000 10.71 


with a combination of steroids and an- 
tibioties should have a place in the 
final stages of the conservative ther- 
apy before a surgical procedure is ini- 
tiated. We think that this course of 
treatment should not be given indis- 
criminately to all children suffering 
from persistent OME. The patients 
who are more likely to benefit from 
this type of treatment are those aged 4 
to 10 years who do not have oversized 
adenoids. 

More investigations should be car- 
ried out to find the optimal time for 
initiation of treatment and the opti- 
mal dose of steroids. Meanwhile, we 
believe that our proposed combined 
treatment of steroids and antibioties 
deserves its place as a routine conser- 
vative trial before surgery. 
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Y. T Antigen Challenge 


N Jasal Mucosa 


: 60, and 1160 > units) (anti- 


ger day) or an additional four control 
| intro day). ‘The number of 
the. symptom scores in- 
ased signif antiy with increasing anti- 
gen doses. The levels of histamine and 
N-cotosyh-arginine methyl ester-ester- 
aseactivity increased in the eluted secre- 
tions on the. antigen day, but not on the 
control day. The amount of secretions 
collected also. increased per unit of time 
on the antigen day. We found no signifi- 
canc increase in the-concentration level of 
either. histamine or A-a-tosyl-L-arginine 
methyl ester-esterase in nasal secretions 
on either day. We conclude that the total 
amcunt of histamine and A-o-tosyl-L-argi- 
nine methyl ester-esterase activity in- 
creased per unit of time while their con- 
centration did not. 
(Arch: Otolaryngo! Head Neck Surg. 
1999; 116: 1407-1410) 


D 1873, Blackley? placed pollen 
grains into his nose, eliciting the 
signs and symptoms of allergic rhini- 
tis-aasal congestion, rhinorrhea, and 
sneezing. Subsequently, many investi- 
gators have developed laboratory 


_metnods for in vivo nasal challenge to 


study the pathophy siology of allergie 


T rhi itis? Previously,’ t we described a 






challenge model to study the 


he path phy siology of allergic rhinitis 
| that uses nasal lavage to collect nasal 





secretions before and after provoca- 
tion. with pollen grains or antigen ex- 
traets. The. recovered nasal lavage 
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fluids were then evaluated for various 
inflammatory mediators, proteins, en- 
zymes, and cells.* Minor disadvantages 
of this system include the need to pre- 
treat experimental subjects with a 
topical decongestant; the variable re- 
covery of nasal secretions, leading to 
an unknown dilution of the collected 
secretions; and the need for large doses 
of antigen to detect mediator release. 

We now describe a model for chal- 
lenging a localized area of the nasal 
mucosa using paper disks containing 
antigen, in a manner similar to that 
described by Okuda.* We extended his 
work by collecting known amounts of 
secretions from the challenge site and 
measuring the levels of mediators in 
elution fluids of the collected secre- 
tions. This technique permits the cal- 
culation of the concentration of these 
mediators in the collected secretions. 


SUBJECTS AND METHODS 

Eight male and female volunteers be- 
tween the ages of 18 and 55 years were re- 
cruited. All subjects had well-documented 
histories of seasonal allergic rhinitis to 
ragweed and positive intradermal skin 
tests to 10 or less protein nitrogen units 
(PNU) per milliliter of ragweed pollen ex- 
tract. Éach subject had a positive intrana- 
sal challenge to ragweed pollen extract, 
tested by using the previously described 
nasal lavage model? All subjects were 
symptom free at the time of the study and 
in good physical health. The protocol was 
approved by the Joint Commitee on Clinical 
Investigation of the Johns Hopkins Medical 
Institutions, Baltimore, Md, and each sub- 
ject gave informed consent after the nature 
of the procedures had been fully explained. 

We performed a randomized, cross-over 
study, comparing the response to intrana- 
sal challenge with antigen with the re- 
sponse to challenge with the diluent used in 
the antigen solutions (phenol-buffered sa- 
line). The study days were separated by at 
least 1 week. 

Each challenge day consisted of six se- 
quential challenges, performed by placing a 
7-mm methylcellulose paper disk adsorbed 
with 8 uL of either phenol-buffered saline 
(diluent) or antigen solution onto the an- 
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sal turbinate. The co 
six sequential challenges. 
solution, and the antigen de 
two saline challenges. fellowed 
tial challenge with four i increasing dosi eu 
ragweed antigen extrac: (0.6, 6, 60, and 160 > 
PNU). The challenges were separated by 10 _ 





minutes. After 1 minate, the disk. was. 
removed and discarded. One minute later, a d 


dry paper disk was placed at the same loca- _ 
tion as the previous chal/enge disk. After 30 
seconds, this disk, with its adsorbed nasal | 

secretions, was removed and placed intoa 


previously weighed, 1.5-mL Eppendorf tube 
containing 0.3 mL of normal saline. There- . 
sultant tube, containing the disk and secre- - 
tion-saline mixture, was then weighed and — 
placed on ice. All sampies were stored at 
~20°C until measurement of mediators was i 


performed. E 

Following each challenge dose, subjects 
graded the symptoms o£ nasal congestion, 
rhinorrhea, and itch on a scale of 0 (none) - 
to 4 (severe). The sum of these values was .. 
reported as the symptomescore. The number 
of sneezes following esch challenge was 
counted. | 

Histamine and N-a-tosyl-L-arginine me- 


thyl ester (TAME)-esterase activities were 
measured in the secretion-saline mixture  . 


using previously described methods.’ His- .. 
tamine was measured using a radioenzy- 
matic assay sensitive to-0.05 ng/mL.’ The 


assay uses a partially purified preparation 


of histamine-N-methyl transferase ob- 
tained from rat kidneys and monitors the T 
enzymatic incorporatior of the tritiated '. 


methyl group of tritiatec sulfur-adenosyl- T 


methionine into histamine. Known 


amounts of histamine standards were. d 
eluted off the disks without preferentialre- = 


tention. The TAME-esterase activity was. 


measured using a radiochemicalassay*that .. 
measures the liberation ef tritiated metha- — 


nol from the synthetic substrate TAME. .— 


This assay measures enzymes having argi- 
nine esterase activity. In the previously de- 
scribed early response to nasal antigen 
challenge, these represented a combination Ü 
of a plasma kallikrein-a, macroglobulin —_. 
complex (~75%), glandular kallikrein _ 
tase (~20% ).2? = 

Nonparametric statistical analyses were — 
employed. The Wilcoxon Matched-Pairs ^ 


(<5%), and mast cell try: 





Signed Ranks Test! was used to compare 
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—JW-—— Antigen 
—D[r—- Control 





No. of Sneezes 





0.6PNU 6 PNU 
or D3 or D4 






D2 


Challenge Dose 


- the absolute responses to challenges on the 
— antigen day and the control day. A P value 
| of less than .05 in a two-tailed test was con- 
sidered significant. 


RESULTS 


-~ Antigen challenge caused a signif- 
|. cant Increase in the number of sneezes 
-.. following the 6-, 60-, and 160-PNU 
|. doses of ragweed antigen extract (Fig 
_. 1). The increase was significant when 
-= compared with the initial two diluent 
challenges, as well as when compared 
_ with the corresponding challenges on 
the control day. On the antigen day, 
| symptoms other than sneezing in- 
|. ereased significantly with all four 
-doses of antigen as compared with the 
. baseline diluent challenges (Fig 2). 
|... Significant increases were seen on the 
control day after the third, fifth, and 
_ sixth diluent challenges, as compared 
- with the initial two challenges. Symp- 
toms following antigen challenge at 
- each dose, however, were significantly 
. greater than those following the cor- 
responding control challenge. 

. Significant increases in histamine 
levels in the secretion/saline mixture 
were obtained following challenge 
ith 6, 60, and 160 PNU of ragweed 
itigen when compared with the ini- 
al two diluent challenges (Fig 3). No 
crease was seen in the level of hista- 
ine obtained with the phenol-buff- 
ed saline challenge on the control 
ay. Additionally, the level of hista- 
ine was greater after challenge with 
id 160 PNU of antigen than after 
-corresponding fourth and sixth 
lenges with the diluent on the 
control day. Increases in TAME-es- 
rase activity were seen after each 
































60 PNU 160 PNU 
or D5 






or D6 





antigen challenge when compared 
with the baseline diluent challenges 
(Fig 4). Again, no such increase was 
seen following challenge with any disk 
on the control day. The TAME-es- 
terase activity following challenge 
with 6 and 160 PNU was significantly 
greater than that on the corresponding 
control day challenge. 

The actual weight of the nasal se- 
cretions collected (Fig 5) was calcu- 
lated by subtracting the weight of the 
dry disk and the Eppendorf tube from 
the final weight of the secretion-sa- 
line-disk mixture. Significant in- 
creases in the weight of secretions col- 
lected were seen after the 6-, 60-, and 
160-PNU challenge doses of ragweed 
antigen. No such increase in weight of 
secretions collected was seen after re- 
peated challenges on the control day. 

We calculated the concentration of 
the mediators in the nasal secretions 
collected, since the levels of histamine 
and TAME-esterase activity in the se- 
cretion-saline mixture and the weight 
of secretions collected were known. 
There was no significant change in this 
concentration of histamine following 
any dose of antigen (Fig 6). Differences 
between the corresponding challenges 
on the control and antigen days were 
also insignificant. Similar findings 
were obtained for TAME-esterase ac- 
tivity (Fig 7). 


COMMENT 


Itisimportant that a number of cri- 
teria be evaluated when developing an 


in vivo model of a disease state. The 


procedures should closely approxi- 
mate the natural disease, should not 


alter the disease process, should be re- 
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Fig 1.— The number of sneezes ( + SEM) after nasal challenge with rag- 
weed pollen extracts (antigen) or repeated phosphate-buffered saline 
(diluent [D] for antigen) (control), Dose of ragweed extract is expressed 
in protein nitrogen units (PNU). Asterisk indicates significant (P « .05) 
response after antigen compared with the initial two diluent baseline 
challenges; double asterisk, significant difference between the equiva- 
lent response on the control and antigen days. 


producible, and should be applicable to 
the majority of the study population. 
In previous studies,^?^ we examined the 
pathogenesis of allergic rhinitis using 
a model based on intranasal challenge 
with insufflated allergen, followed by 
lavage of the nasal cavities with phys- 
iologic solutions to collect nasal secre- 
tions. By comparison with appropriate 
controls, the characteristics of these 
seeretions, with regard to inflamma- 
tory mediators and cells, allowed us to 
make a number of conclusions as to the 
pathogenesis of allergic rhinitis. 
Despite the utility of the nasal lav- 
age model, topical decongestion is re- 
quired before the challenge to main- 
tain nasal patency. Our studies! show 
that this did not interfere with medi- 
ator release, and studies by Okuda" 
showed that topical decongestants in- 
terfere only with the symptom of eon- 
gestion but not with sneezing or rhi- 
norrhea. We, like other investigators, 
needed doses of antigen larger than 


those experienced during one day of a. 


naturally occurring pollen season to 
elicit an early response in asymptom- 
atic subjects outside their allergy sea- 
son. The dose, however, can be lowered 
by challenging on consecutive days." 
Finally, lavage collects a variable 
amount of nasal secretions, making 
the actual concentrations of sub- 
stances within secretions difficult to 
ascertain. In this study, we present the 
details of a model of the early nasal 
allergic reaction that avoids the need 
for pretreatment with a topical decon- 
gestant, reduces the amount of antigen 
necessary to induce a response, and 


_ eliminates the variable dilution factor 


of nasal lavage. 
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of the recovered disks resembles nasal 
lavage, ie, a variable amount of seere- 


tion is combined with a known amount 


of lavage fluid. The results paralleled 
those in the nasal lavage model. The 
need for a topical decongestant was 
eliminated, and the dose of, but not 
concentration of, antigen required to 
release detectable amounts of these 
mediators was more than tenfold less. 

"The amount of nasal secretions col- 
lected increased significantly after an- 
tigen challenge, but not after repeated 
control challenges. This result not only 
provided an objective measure of the 
physiologic response but also allowed 
the calculation of the concentration of 
the mediators in nasal secretions. The 
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Fig 3. —Histamine levels detected in the secretion-saline mixture after: : : 
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results showed a relatively constant | 
concentration of both histamine and 
TAME-esterase in the secretions còl 


















colleagues“ and Linder and col 
leagues." Pathophysiologically, this i iS. 
not unexpected. The early nasal re- 
sponse to antigen is initiated by the 
release of preformed. and newly. 
formed mediators from mucosal mast. 
cells. The response of the various end 
organs (the nasal glands, blood vessels, 
and nerves) to these mediators in the 
mucosa results in the clinical manifes- 
tations of sneezing, rkinor d- 
nasal e Thui 
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“ Fig 6.— The calculated concentration of histamine in the secretions col- 
tected after both ragweed antigen extract and phenol-buffered saline 
= challenges. PNU indicates protein nitrogen units. See legend to Fig 1 for 
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= Tevel of histamine, transudates as the 

result of an increase in vascular per- 

meability and dilutes the released me- 

- diators. Other sources of nasal seere- 

| tions, such as glandular fluid and other 

=- „secretions at a distance from the chal- 

lenge site, may similarly affect the 

eoncentration of mediators obtained 

by lavage. The final outcome, then, is a 

- larger total amount of these mediators 

collected within a fixed time interval, 

- diluted by an increase in nonmediator- 

. containing secretions. Since the site of 

-action of mediators is submucosal and 

the total amount of histamine in the 

surface secretions in a fixed time in- 

- terval increased, mast cells were acti- 
S vated by the antigenic stimulus. 

— In summary, we describe a model of 
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the early nasal response to antigen 
challenge that involves challenge of a 
small, localized area of the nasal mu- 
cosa, with detection of mediator re- 
lease from the same site. This release 
is specific for antigen stimulation and 
is accomplished using lower doses of 
antigen in asymptomatic individuals 
outside their allergy season than doses 
that have been previously described.^^ 
Additionally, the ability to collect se- 
eretions directly avoids the variable 
dilution factor of nasal lavage and al- 
lows the caleulation of mediator con- 
centrations of the nasal secretions. We 
have found that the secretions follow- 
ing challenge are relatively constant in 
concentration, despite an increase in 
the absolute amount of both histamine 
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and TAME-esterase activity. The im- 
plieation of these results is that the 
absolute amount of a mediator col- 
lected better reflects the pathogenesis 
of the underlying mucosa than does 
the concentration of the mediator in 
nasal secretions. The level of media- 
tors in nasal lavage obtained, as uti- 
lized in prior studies, reflects the total 
amount of the mediator collected, 
since the level is influenced by both the 
volume and concentration of secre- 
tions collected. 
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e The anatomy of the murine olfactory 
receptor wee analyzed using high-resolu- 
tion. scanning. electron mucroscopy with 
the aldehyde-osmium-dimethyl sulfox- 
ide-osmium method. A good three-dimen- 

E sional image ot the recepter cell architec- 
ture was- obtained. Within the olfactory 
r vesicle, a complex tubular network was 

found that seemed to be physically asso- 
ciated with adjacent organelles, the basal 
aspect of cilia, and the lateral plasmalem- 
ma. It is assumed that these structures 
may be of significance during the olfactory 
transduction process. 

. (Arch Otolaryngol Head Neck Surg. 
1990:116:14 11-1414) 


he olfactory receptor constitutes a 

ehemicoelectrical transducer al- 

lowing the recognition and discrimi- 

nation of a large variety of odorous 

oU v; stimuli. During evolution, its structure 

+ appears to have undergone few modi- 
3 fications. 1 

x . Odo perception is linked to a mu- 

us-secreting process that probably 

integral part of smell recog- 
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nition. Several ultrastructural inves- 
tigations have been performed earlier 
on the olfactory mucosa in various 
species (for review, see reference 1). 
Nevertheless, much of the fine-struc- 
tural correlates to the biochemical 
events in the transduction process of 
these chemoreceptors remains ob- 
scure. 

In this investigation, high-resolu- 
tion scanning electron microscopy 
(SEM) with the aldehyde-osmium- 
dimethyl sulfoxide-osmium (AODO) 
method was used? This method al- 
lowed a three-dimensional analysis of 
the olfactory vesicle (OV) and its or- 
ganelle content. In addition, some in- 
formation about the structural inter- 
relationship between receptor cells 
and adjacent supporting cells could be 
obtained. Such knowledge may shed 
additional light on the physiology of 
the olfactory mechanism. 


MATERIALS AND METHODS 


Specimens were prepared using the 
AODO method, as described by Tanaka and 
Mitsuhima. 

Adult mice were killed by cardiac perfu- 
sion of a mixture of 0.5% glutaraldehyde 
and 0.5% paraformaldehyde, and pieces of 
the olfactory mucosa were removed and 
fixed at 4°C for 30 minutes in 1% osmium 
tetroxide solution. After rinsing, specimens 
were immersed in 25% dimethyl sulfoxide 
for 30 minutes and placed in 50% dimethyl 
sulfoxide for 1 hour. They were then frozen 
in liquid nitrogen and cracked with a razor 


blade and hammer. The cracked specimens © 
were again rinsed in the same buffer solu- 

tion, followed by macerztion at 23?C in oo 
0.1% osmium tetroxide solution for 80 to. 
100 hours. This procedure allowed adequate. 
removal of the cytoplasmatic matrix. The — 
specimens were postfixed in 1% osmium = 
tetroxide solution for 1 hoar and stained by 
2% tannic acid for 2 hoursand 1% osmium- 
tetroxide solution for 1 hoar. Followingde- — . 
hydration with graded ethanol solutions, 
the specimens were treated with isoamyl 
acetate, critical point dried (liquid carbon o 
dioxide), and sputter ceated with platinum = 
(30-nm thickness) High-resolution field- —— — 
emission SEM (JSM 88)F) was used for ob- 
servation of the specimens. 


RESULTS 


At low magnification. the receptor, 
supporting, and basal cells in the ol- 
factory epithelium could easily bedis- 
tinguished and separated from each —— 
other (Figs 1 and 2). = sar o 

The OV formed a membrane-bound m 
irregular cavity with individual char- - 
acteristics within the microvillar 
meshwork of adjacent. supporting 
cells. The OV contained many basally 
located mitochondria (Fig 3) but was 
otherwise usually fairly devoid of pre- 
served organelles. The OV exhibited 
several internal circular openings of- 
projecting cilia (Figs 4 and 5). Thecilia - 
appeared as hollowed tu) : 
diameter near the OV ar ; 
0.20 um. | 

The cilia radiated i ina a tortuous sman- E 
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ner toward the surface where their 
terminals freely ended (Fig 2). In gen- 
eral, the cilia extended for a consider- 
able distance within the microvillar 
meshwork before reaching the epithe- 
lial surface. Here, they narrowed and 
sometimes ended as a small protuber- 
ance or knoblike structure. The length 
of the cilia was difficult to judge but 
was estimated to be at least more than 
10 um. Terminally, the ciliary diame- 
ter coincided with the microvilli, and 
only due to their long extension was it 
possible to distinguish them from each 
other. During their course, the cilia 
sometimes showed close membrane 
contacts with the microvilli of the ad- 
jacent sustentacular cells (Figs 3 and 
6). The mean estimated number of cil- 
iary projections from each OV was 
around 15. 

The cilia appeared, because of tissue 
maceration, as tubules devoid of inter- 
nal structure. Membrane specializa- 
tions, consisting of particle aggrega- 
tions around the ciliary opening, could 
be seen facing the interior surface of 
the OV (Fig 4). In some instances, a 
shallow indentation surrounded by a 
rim of small particles could be seen. 

The mitochondria inside the OV had 
a size around 0.2 X 1.0 um. They were 
irregularly shaped and sometimes 
filled the entire basal region of the OV 
(Fig 4). The mitochondrial cristae were 
lamellar and arranged both longitudi- 
nally and transversely in relation to 
the long axis. 

The interior of the OV sometimes 
displayed a filamentous network (Fig 
7). These irregular filaments fre- 
quently showed a close physical rela- 
tionship to the lateral plasmalemma, 
as well as to some small membrane- 
bound organelles (Figs 5 and 8). Some- 
times, a close physical association be- 
tween the basal region of the cilia and 
this system seemed to exist (Fig 5). 

The epithelium was otherwise dom- 
inated by the supporting cells that 
contained many apically located mem- 
brane-bound vesicles, of which some 
appeared to have been discharged on 
the surface of the cell layer (Fig 4). The 
supporting cells also contained an 
abundance of mitochondria, rough en- 
doplasmic reticulum, and Golgi appa- 
ratus. 

A characteristic finding was the 
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Fig 1.—High-resolution scanning electron mi- 
croscopic view of mouse olfactory mucosa. 
Top left is the mucosal surface with many 
olfactory vesicles (OV) appearing at different 
levels in a microvillar and ciliary meshwork. 
Note the organelle-free area directly underlying 
the apical plasmalemma of the supporting cells 
(SC). Nu indicates nucleus of a supporting cell. 
Scale bar is 7.5 um (X8000). 


) ES FA " 


Fig 3.—Olfactory vesicle (OV) containing 
many mitochondria (asterisk) in its lower por- 
tion toward its narrow necklike dendritic exten- 
sion (arrow). Note the round openings of pro- 
jecting olfactory cilia. Framed area is magnified 
in Fig 6. Scale bar is 0.9 um (X20 000). 


presence of an empty-looking or- 
ganelle-free terminal-web area of cy- 
toplasm directly underlying the free 
surface of the supporting cells (Figs 1 
and 4). This juxtaluminal area was 
sometimes traversed by a few slender 
filaments (Figs 9 and 10). Direct con- 
nections to the apical plasmalemma 
were sometimes found. 

Tubular alveolar glands of Bowman 
were also observed with densely 
packed membrane-bound secretory 
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Fig 2.—High-resolution scanning electron mi- 
croscopic view of the apical part of the mouse 
olfactory mucosa. At top right is the epithelial 
surface with many olfactory cilia (arrowheads) 
in a meshwork of microvilli projecting from sup- 
porting cells (arrows). The cilia are sometimes 
specialized into a terminal protuberance. OV 
indicates olfactory vesicle. Scale bar is 2 um 
(X 10 000). 





Fig 4.—High-resolution scanning electron mi- 
croscopy of olfactory vesicles (OV). One OV 
contains many mitochondria (Mi) in its lower 
portion. The proximal extension of the olfactory 
cilia can be seen as holes 0.15 um in diame- 
ter. Its perimeter shows an arrangement of 
small membranous particles (arrows). Scale 
bar is 0.75 um (X27 000). 


granules. These cells typically con- 
tained a rich amount of rough endo- 
plasmic reticulum and Golgi appara- 
tus. 


COMMENT 


The AODO method has made it pos- 
sible to analyze the intracellular struc- 
tures of the peripheral receptor area of 
the olfactory dendrite by SEM. This 
technique has been used earlier for in- 
vestigations of various tissues in dif- 
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Fig 5.—An olfactory vesicle exhibiting several 
internai circular openings of projecting cilia 
(white arrows). It contains intracytoplasmic 
slender ramifications often closely related to 
the mitochondria, as well as to the plasma- 
lemma (black arrows). Scale bar is 0.5 um 
(X60 000) 


Fig 8.—Close-up view of left olfactory vesicle 
seen in Fig 4 shows the content of slender 
ramifications inside with close relationship to 
the plasma membrane (arrow) of the olfactory 
vesicle as well as to intracellular organelles 
(arrowneads). Scale bar is 0.25 um (X80 000). 


ferent organs’ but, hitherto, not in the 
olfactory neuroepithelium. 

The general cytoarchitecture of the 
olfactory mucosa with three types of 
epithelial cells could be distinguished 
in the mouse olfactory epithelium. Ol- 
factory sensory cells, supporting cells, 
and basal cells could be imaged using 
this ultrastructural technique. A ma- 
jor acvantage of this method was the 


Fig 6.—Higher magnification of framed area in 
Fig 3. Inner surface of the olfactory vesicle 
shows a circular arrangement of particle ag- 
gregations (arrowheads), presumably repre- 
senting an area of ciliogenesis. Note the close 
relationship with perivesicular microvilli and ol- 
factory vesicle (arrows). Scale bar is 0.45 um 
(X135 000). 


Fig 9. —Calyxlike olfactory vesicle (OV). Scale 
bar is 0.5 um (X45 000). 


possibility of three-dimensional anal- 
ysis of the OV and its ciliary projec- 
tions. 

It is generally believed that the OV 
and its cilia constitute the site where 
the odor molecules, dissolved in the 
mucus, interact with membrane recep- 
tors, resulting in a depolarization of 
the receptor dendrite. Physiological 
evidence that the OV and its projecting 
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Fig 7.—Olfactory vesicle (OV) containing sev- 
eral long, slender projectiors forming a thin 
meshwork (open arrows). Scale bar is 0.5 um 
(X55 000). 





Fig 10.—Calyxlike olfactory vesicle (OV). 
The apical area of the supporting cells is or- 
ganelle free and contains a few tubular ramifi- 
cations (arrows) bridging tne organelle-free 
space (open arrows). Scale bar is 0.5 um 
(X40 000). 


cilia represent the first step in the ol- 
faction process was given by Ottoson.* 
The morphologic basis of the chemical- 
electrical transduction process, how- 
ever, is not yet fully understood. 

As reported from previous trans- 
mission electron microscopic studies, 
the cytoplasm of the OV contains the 
ciliary basal bodies, neurotubules, a 
few small vesicles, and some mitochon- 
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dria. Observations using. the AODO 


method suggest that the intracyto- 
plasmic vesicles, in fact, may represent 
eross-sections of a reticular tubular 
network, probably a smooth endoplas- 
mie reticulum. _ 
Using the same method, similar for- 
mations have been described in the 
nerve calices of the vestibular neu- 
< roepithelium, as well as in the epithe- 
. lium of the endolymphatie sac of the 
"inner ear; Branches of this network 
frequently form a close relationship 
= with the apical and lateral plasma- 
/ lemma, as well as the mitochondria in 
the OV, possibly forming direct path- 
ways between the OV plasmalemma 
and the cell interior. The connections 
between the cilia attachment and 
smooth endoplasmic reticulum may be 
involved in the cilia-receptor function 
and transduction process. 
: Ultrastructural studies have re- 
<o vealed morphologie indications of a 
- constant neoformation or ciliogenesis 
on the OV.* This ciliogenesis is pre- 
ceded by the formation of necklace 
strands before cilium outgrowth is 
initiated. Using the freeze-fracture 
method, these can be seen as shallow 
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This article is published with the recog- 
nition that correlation of structure with 
function is a very difficult step. The 
strength of this article lies in the excellent 





indentations, with the formation of 


specialized particle arrays often geo- 
metrically arranged in the cell 
membrane.’ The circular arrangement 
of particle densifications increases 
steadily in number, eventually form- 
ing the necklace strands. This area of 
ciliary formation is usually sur- 
rounded by halos devoid of intramem- 
branous particles. This array of in- 
tramembranous particles is also re- 
lated to the basal bodies, indicating the 
permanent formation of the cilia. In 
our investigation, it was also possible 
to verify the existence of specialized 
plaquelike spherical bodies in the in- 
ternal surface of the OV membrane, 
presumably representing sites of cilio- 
genesis. In some instances, this tech- 
nique also allowed us to analyze the 
presence of ciliary necklacelike struc- 
tures in the circular rim of the interior 
surface of the proximal projections of 
the cilia. 

The long cilia extended for a consid- 
erable length, both in a complex mesh- 
work of adjacent microvilli and on the 
free surface. This indicates that the 
ciliary process is exposed, to a consid- 
erable extent, to the external environ- 
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Editorial Footnote 


descriptive observations that are reported. 
Although the authors allude to some corre- 
lation of scanning electron microscopic 
structure to biochemical function, it is not 
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ment. The fact that a large portion of 
the cillary extensions is directly ex- 


posed on the surface minimizes the 
distance for the odorant molecules to 
penetrate through the layer of mucus. 

Àn organelle-free area underlying 
the apical part of the supporting cells 
has been described earlier using trans- 
mission electron microseopic meth- 
ods.“ Many mitochondria observed 
more proximally in the cytoplasm 
were also closely related to these 
tubular structures. This area was 
characterized by the presence of many 
membrane-bound spherical  orga- 
nelles, which were believed to repre- 
sent intracellular secretory vesicles. 
Transmission electron microscopic 
studies have indicated that this area 
may be strongly gelated, since cell or- 
ganelles do not appear to enter this re- 
gion, and, sometimes, even mitochon- 
dria have been noted to bend on con- 
tact with the terminal-web area.* This 
could indicate that the secretory gran- 
ules produced by these cells have to 
penetrate or migrate through this 
layer. 


ferentiation and structural orgar:zation of the 
olfactory sensory neurons. J Neurcorytol, 1919;8:1- 
18. 

1. Menco BPM. Quantitative and qualitative 
freeze-fracture studies on olfactery and nasal 
respiratory epithelial surfaces of freg, ox, rat, and 
dog. Cell Tissue Res, 1980;212:1-16. 

8. Frisch D. Ultrastructure of mouse olfactory 
mucosa. Am J Anat. 1967;121:81-122. 


clearly defined in this article. We hope that 
future submissions will be ableto document 
these correlations more precisely. 
Byron J. BAiLEY, MD 
Chief Editor 
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è Cocaine has been used for many de- 
cades:as both a stimulant and as a topical 
anesthetic / vasoconstrictor. Illicit “‘snort- 
ing" or freebase smoking has increased 
markedly in recent years. Decreased ol- 
faction has been an often reported sub- 
jective complaint of cocaine abusers, but 
quantification of smell loss using sensitive 
psychophysical tests has not yet been 
done, leading to the present study. Eleven 
cocaine abusers were recruited from a 
drug treatment clinic. Olfaction was as- 
sessed using a bütanol threshold test, the 
UPSIT. and a ?-item discrimination test. 
One patient tested anosmic, one had a 
mild discrimination problem, and one had 
a large septal perforation but was normos- 
mic. From the present study, it appears 
that most cocaine abusers, even heavy 
users or those with intranasal damage, do 
not develop permanent olfactory dysfunc- 
tion. t: is not clear what factors may have 
resultad in complaints of olfactory loss in 
previcus studies. 

(Arch: Otolaryngol Head Neck Surg. 
1990;116:1415-1418) 


( is an alkaloid derived from 
the coca leaf (Erythroxylon co- 
ca). The leaves have been chewed by 
.. Andean Indians for many centuries to 
"a reduce ' hunger and increase work 

tolerance? Cocaine was also common 


s mmi venta such as s Coca Cola, 
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"ffect of Chronic Cocaine 
on Human Olfaction 


in nasal, dental, and ophthalmic pro- 
cedures. The illicit use of cocaine for its 
stimulant effect has increased mark- 
edly in the last few years in the United 
States and other countries, where it 
has become a popular "recreational" 
drug, both in affluent circles as well as 
on the street.’ 

Cocaine hydrochloride comes as a 
white powder, often adulterated with 
other white substances, including local 
anesthetics, sugars, stimulants, toxic 
substances, and inert agents such as 
tale and starch.^* When used illegally, 
the powder is usually arranged in 
"lines" on a flat surface and then 
inhaled (“snorted”) into the nose 
through a small tube. Since the middle 
1980s, the use of the freebase cocaine 
alkaloid, known as "crack" or "rock" 
has become popular because of its high 
purity and potency.’ Freebase is the 
unionized form of cocaine extracted 
from coeaine hydrochloride by precip- 
itation in an alkalinized solution.* The 
freebase form is then heated up in a 
glass pipe and inhaled through the 
nose or mouth to give an effect within 
seconds. 

Cocaine is known to be both psycho- 
logically and physiologically addictive. 
The exact molecular mechanisms of its 
effects are not known, but it is thought 
to block dopamine reuptake at syn- 
apses, resulting in increased neuro- 
transmission in brain reward sys- 
tems.’ The integrity of mesolimbic and 
mesocortical dopaminergic reward 
pathways is required for cocaine to ex- 
ert its effects. The effects depend on the 
dose taken, the method of administra- 
tion, and possibly also on differences in 
metabolism of the drug.* Cocaine over- 
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dose may cause central nervous system 
excitability, psychosis, cardiac ar- 
rhythmias, convulstons, respiratory 
arrest, and even death." 

It is recognized tat ehronic intra- 
nasal cocaine usage can cause nasal 
symptoms and may result in localized 
nasal damage, witt the most com- 
monly reported structural damage be- 
ing nasal septal perforation." Nasal 
symptoms in. users ?requently mimic 
allergic or vasomotcr rhinitis and in- 
clude rhinorrhea ard sniffling, nasal 
crusting, ulceration. bleeding, nasal 
stuffiness, and postrassl drainage." 

It has also been reported that co- 
caine users commonly complain of dis- 
turbances in olfactien and, in one re- 
cent study of adolescent users, up to 
half of the heavy users complained of 
diminished elfaction.'’* However, in 
neither this nor other studies have 
formal testing of olfaction and taste 
been done. The purpose of this study 
was to assess, using state-of-the-art 
psychophysical tests, the frequency 
and degree of chemesensory dysfunc- 
tion in cocaine users. | 


PATIENTS AND METHODS 


The participants in this study all had a 
history of intranasal eoe e use, although 
most also smoked freedase cocaine. All pa- 
tients were aitending the University of | 
Colorado Health Sciences Center Addiction | 
Research and Treatment. Services Clinic, 
Denver, and velunteered to be tested when 







asked by their drug treatment therapist. No -— 





participants were suppose to be using co- | 
caine while attending this clinic. Guidelines. i 
for consent, and partizulaerly maintenance 
of anonymity, were aapreved by the Uni- 
versity of Colorado Euman Subjects Re- 
search Committee. x 
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Table 1. — Olfactory Function in Study Patients 





























Butanol 
1. >o Total Times Thresh- — 7-Item 
Patient Used old Score —— 
| No./Sex/ Substances (Frequency Duration Time Since — ———^——— —— ———. UPSIT 
{ Age y Used* per Week) of Use Last Use L 
^o T/M/24  C»Cr 7100 (7) 














|. 3/Mt/46 
| 4/M/26 
| 5/M/29 
] 6/Mt/so 
o] T/F/34 C«Cr 
^] 8/M/31 C>Cr 
2 9/F/23 C 
-] 10/M/27 C;S >100 (4) 

11/F/27 Cr>c > 100 (7) 4y 
* C indicates cocaine snorted; CR, crack inhaled; S, speed snorted. Relative use of forms is indicated. 
tOnly patient reporting olfactory symptoms; olfactory mucosal biopsy specimens were obtained: University 


of Pennsylvania Smell Identification Test (UPSIT) still equal to 9/40 3 weeks later. 
£Large septal perforation. 











C 
O<Cr 
C>CR;S 
C = Cr 


>100 (2) 
«100 (7) 
»100 (7) 
7 100 (4) 
7 100 (3) 
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Table 2.— Subjective and Objective Nasal Findings in Study Patients 


Patient | Decon- Nasal 
No. Crusting Stuffiness gestantst Examinationt 





Sniffing Bleeding PND’ 
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*PND indicates postnasal drainage. 
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tWater indicates nasal douche after use; Coc sol, sprayed dilute cocaine solution into nose after use; Ch Stk, 


- chapstick in nose for crusting. 


Rhin indicates rhinitis (reddened mucosa); Cong, congestion (swelling); Crst, crusting: S Perf, septal per- 
foration; Sep D R, septal deviation to the right. Severity: + to 4--- ---- (plus sign indicates mild; double plus signs, 























< Testing consisted of detailed questioning 
about the particular form of cocaine abuse 
and the frequency of use (Table 1). Light use 
was defined as less than 25 times in toto and 
. lessthanonce per week, moderate use as 25 

' to100 times and usually less than daily, and 
. heavy useas more than 100 times with daily 
use (using the arbitrary criteria from 
Schwartz et al). The total duration of use 
and the time since last use were docu- 
mented. Patients were also asked about 
their use of topical decongestants and other 
methods to overcome the rebound conges- 
tion that commonly occurs after the initial 
decongestion in the chronic user (Table 2). 
. Any history of nasal or olfactory symp- 
toms, both before and during the period of 
.eocaine use, was elicited. Present nasal 
symptoms were also asked about and, if 
there was any olfactory disturbance, more 





moderate; triple plus signs, severe; quadruple plus signs, most severe); and minus sign, absent. 


detailed questions were asked about the 
degree, time of onset, and course since the 
cocaine use ceased. Any history of taste 
disturbance was also documented. 

The nose was examined, particularly 
looking for evidence of inflammation, ulcer- 
ation, congestion, crusting, and septal! devi- 
ation or perforation. 

Olfactory testing included the butanol 
threshold test, the 7-item identification test 
(as described by Cain et al,* at the Con- 
necticut Chemosensory Clinical Research 
Center), and the University of Pennsylva- 
nia Smell Identification Test (UPSIT). To 
assess taste, a spatial identification test 
was given, consisting of 1 mol/L solutions of 
sodium chloride, sucrose, and citric acid, 
and 0.001 mol/L of quinine hydrochloride 
painted on the anterior and posterior as- 
pects of the tongue and on the soft 
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| palate. A sucrose threshold was also 


established.” 
RESULTS 


. Eleven patients, eight males and 


.. three females underwent olfactory and 
taste testing (Table 1). Their average 
age was 32 years, with a range of 23 to 
50 years. All patients had snorted co- 

.. caine and most had also smoked the 
. freebase form of cocaine. Two patients 


had also snorted "speed" (metamphet- 
amine) on occasion, usually when co- | 
caine was not available. No patient 
complained of significant olfactory or 
nasal symptoms prior to starting co- 
caine use. Only one of the patients was 
a light user («25 times in toto). One 
other was a moderate user (25 to 100 
times) and nine were heavy users 
(2100 times) All patients reported 
that they had stopped using cocaine at 
the time they were seen. The average 
time since last using cocaine was 8 
weeks (range, 1 week to 9 months). 
Most patients also smoked marijuana 
regularly, especially during periods of 
heavy cocaine use. 

Only one patient (No. 3) tested as 
being severely hyposmic, although he 
was able to identify cinnamon on both 
sides and peanut butter on the right 
side. He had been a heavy user for 2 
years, and had snorted cocaine almost 
exclusively, rather than freebasing. 
He attributed his hyposmia solely to 
cocaine use and denied risk factors (eg, 
viral infection, head trauma, or nasal 
polyposis) as an alternative explana- 
tion. Although he felt that his olfac- 
tion usually improved after stopping 
cocaine, a repeated UPSIT 3 weeks af- 
ter the first test did not show any im- 
provement. An olfactory biopsy was 
performed on this patient and was 
notable for significantly more bleeding 
than usual, probably due to the nasal 
congestion and inability to use cocaine 
as the vasoconstrictor. Electron micro- 
scopic analysis of these biopsy speci- 
mens showed only respiratory mucosa. 

One patient (No. 4) tested as mildly 
hyposmic. He had normal olfactory 
thresholds, but had problems with ol- 
factory discrimination tests. He was a 
moderate user and smoked crack more 
than he snorted cocaine. He had not 
used either for approximately 3 
months prior to testing. Another pa- 
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^. heavily 


(A/D, bat 








tient! N e. 10) T had aei cocaine 
for about 18. months had a 
i reduéed tem discrimination score 
| 1 normal UPSIT score 

(86/46). Alt nough he was unable to 








_. identify common substances such as 


peanut butter and coffee, he failed to 
discriminate -mothballs because he 
said tha: he had never smelled them 
before even though he “smelled some- 
Sra ” "This patient also said that for 
| day after cocaine use all foods 

ted very bland. Although this 
sconied $o be a problem of taste to him, 
it may well have represented a tran- 
sient deerease in olfaction, since this is 
commonly perceived as a loss of taste. 
Another patient (No. 9) who had regu- 
larly snerted cocaine for 5 years actu- 
ally felt that her sense of smell was 
heightened during cocaine snorting, 
but this could not be evaluated since 
she wasoff cocaine. 

The longest period of use was 19 
years, ;n a 3l-year-old man who 
claimed to have started snorting co- 
caine when he was 12 years old and 
freebasimg when he was 16 years old. 
He did not have any significant find- 
ings om nasal examination and, al- 
thouzh he tested as mildly hyposmic 
on tue butanol and 7-item tests, his 
UPSiT score was 40/40, for a compos- 
ite diagnosis of normosmia. 

During periods of cocaine use many 
of the patients complained of minor 
nasal symptoms (Table 2). One patient 
(No. 8) complained of nasal stuffiness 
only-afser snorting ‘bad’ (impure) co- 
caine, and only bled if he traumatized 
the nasal mucosa with the tube used to 
snort the powder. The patient (No. 6) 
with the septal perforation com- 
plained of marked nasal crusting and 
had | been aware of the perforation for 
ibow LOyears. Another patient (No. 10) 

iem nced; a marked poesia drain- 














" d ý alu had symptoms of nasal 
eas and erusting. 

Most patients administered some 
form 20 local treatment to the nose af- 
. ter ase. This included topical decon- 
 gestants, dilute cocaine solution, 
alkciol solution, douching with water, 
and using a chapstick intranasally. 
Most patients used both sides of the 


,.. hose fer snorting cocaine, but there 
-was usually 


one side that was used 





more commonly, due to the handed- 
ness of the patient or the patency of 
the airway. One patient (No. 10) said 
he usually used the left nostril because 
the right became congested easily. Ex- 
amination showed that he had a sig- 
nificant septal deviation to the right. 
Examination of the nose showed 
mild inflammation or some congestion 
in most patients, but, apart from the 
very large septal perforation in patient 
No. 6, the findings were all minor. 
None of the patients had a taste 
dysfunction on gustatory testing. 


COMMENT 


The mechanisms of olfactory distur- 
bance with heavy cocaine use are not 
known, but could include direct dam- 
agetothe neuroepithelium from either 
cocaine or its adulterants, or possibly 
obstruction of the olfactory cleft from 
inflammation and edema of nasal mu- 
cosa. The narrowness of the olfactory 
cleft makes it unlikely that large quan- 
tities of cocaine would settle directly 
on the olfactory epithelium, but possi- 
bly some users have an anatomic con- 
figuration or snorting technique that 
makes this more likely. 

Another possibility for reported 
olfaetory loss is that the adulter- 
ants used may be more damaging than 
the cocaine itself. Snorted illicit co- 
caine hydrochloride is nearly always 
impure and, while the most common 
adulterants are various sugars or local 
anesthetics, use of other more toxic 
substances such as amphetamines, 
caffeine, phenylpropanolamine, ephe- 
drine, quinine, and even strychnine 
have been reported.’ It was not possi- 
ble to determine the quality of cocaine 
used by each individual to see if a par- 
ticular adulterant was more likely to 
be associated with nasal or olfactory 
symptoms. However, since chemosen- 
sory losses were not common in this 
study group, it is likely that neither 
cocaine nor its adulterants produces 
dysfunction, except in unusual cases. 
In other studies, however, the amount 
or nature of the impurity/adulterant 
may have played a more active role in 
the subsequent development of olfac- 
tory dysfunction, if this was actually 
present. 

Central olfactory system damage as 
a mechanism for olfactory dysfunction 
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also remains a possibili ' as the AN 
tory neuron extends from the nasal 
cavity directly to the brain without 
synapses, almost as a “drinking st 
to the brain.” This is zn unlikely e 
planation for the olfactory loss, ho 
ever, as the same anatomic arrang 
ment existed for all patients, on 
of whom had any sign of olfact 1 
The one severely hy »osmie atier 
(No. 3) did not have any obvious ana- 
tomic anomalies, although he did have 
quite marked nasal mucosal inflam- 








mation. This resulted in significant. e 
bleeding when an olfactory biopsy: was 


performed. Postbiopsy bleeding was 
also caused by the inability to use co- 
caine as the vasoconstrictor/topical 
anesthetic. Topical £% ephedrine, 
which was used, is simply not as active 
in producing vasoconstriction. This pa- 


tient’s anosmia was bilateral, which . . 
suggests that an anatomic widening of . 


one side was not a factor, since there is 


usually a corresponding narrowing of. 


the opposite side. Even though the pa- 


tient felt strongly that his loss of smell E : 
was related to his cocaine use, the pos-.— 


sibility remains that this patient's —. 
anosmia could have been due to some . 
unrecognized viral or traumatic insult. 
It is unfortunate that cnly respiratory 
epithelium was obtained on biopsy, al- 
though this does not favor one cause 
for his olfactory dysfunction over an- 
other. The usual “hit rate” (acquisition 
of olfactory epithelium) is high for pa- 
tients in whom olfactory epithelium is 
present, even if the epithelium is al- 
tered as in aaa as or postviral 
anosmia.'*9 

The patient with a mild olfactory 
discrimination problem (No. 4) ap- 


peared to have difficulty identifying - d 
each test substance, although he could . - 


tell that it was a farmiliar odor. This 


might represent a certral processing dE 
problem, but it was not possible to say | - 
whether this was related to his use of — 


cocaine. E 

Septal perforation does not appear 
to be inevitable even with heavy use of - 
cocaine, although the. «one perforation 
found was in a heavy vser. The patient 
(No. 8) who had used cocaine for the 


longest time, 19 years, did not have a- | : 
septal perforation and was not anos- ^ 


mic despite the fact that he snorted 
cocaine more than he smoked it. Septal . 
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perforation may also be relisted to the 


< presence of contaminants such as phe- 
- nylpropanolamine and amphetamines 


. in the cocaine? Local factors such as 


5 septal deviation with impingement of. 


the drugi in one area or the presence of 


crusting with resultant nose picking - 
and septal trauma may also be i impor- 


tant. In any event, even with septal 
perforation, olfactory acuity was 
maintained. 

~ Although this study shows that 
most patients do not have measurable 
-- olfactory losses after a relatively short 
. time off cocaine, it is not known 
. whether olfaction is altered during 
— periods of active use, with possible re- 
. covery in hours or days rather than 
~ weeks. It would be difficult to study ac- 
tive users because of the illicit nature 


~ of cocaine use. Our study population 
^. ^ consisted of patients who, for one rea- 


. son or another, were attempting to get 


. . off cocaine. 


In conclusion, 11 cocaine abusers 


ze underwent detailed olfactory and gus- 


tatory testing. Although one was 
found to be severely hyposmic and an- 
other had a mild olfactory diserimina- 


tion dysfunction, the rest had normal 








olfaetory acuity and gustatory fune- 
tion. It is not known why some heavy 


users have previously been reported to 
have olfactory losses, but comprehen- 
sive study of this small group of pa- 
tients did not support the observation 


that cocaine is damaging to olfactory 


function. 


The authors would like to acknowledge that this 
study would not have been possible without the 


assistance of Carol Atkinson, MD, and other staff 
members of the University of Colorado Health . 
Sciences Center Addiction Research and Treat- 
ment Services Outpatient Clinie, Denver. 
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Valve Malfunction Resulting _ 


Fro Resection of Cancer 


June K Robinsen, ME, Gary C. Burget, MD 


€ Following cancer resection of the na- 
sal unit, nasal valve malfunction is mani- 
fested by the symptoms of nasal stuffi- 
ness or difficulty getting air into the nos- 
tril. These symptoms occur in cases in 
which the resection isin the alar crease at 
the junction with the latera! sidewall of the 
nose. Wound scar contracture elevates 
the alar margir and causes the alar and 
lateral cartilages to move inward forming 
a visible and palpable sheif on the lateral 
"wall of the nasal vestibule. This displace- 
ment of the ala: and lateral cartilages and 
the rigid scat formed between these carti- 
ages render ‘the nasal valve immobile. 
Since it is easier to prevent nasal valve 
malfunction then to repair it later, wounds 
that bridge the alar crease or are located 
in either the alae or lateral sidewall and 
come within 1 mm of the alar crease with 
a total diameter of 1.0 cm should be 
repaired to prevent nasal valve malfunc- 
tion. in the process of repairing deep de- 


fects, the overlapping region of the lateral 


crus of the alar cartage and the lateral 
cartilage may be stabilized by a conchal 
cartilage graft. This cartilage graft may be 
used in combination with reconstruction 
-of the nasal skin with a forehead flap and 
repair of the nasal lining. In the event that 





D _. the nasal lining is intact, the cartilage graft 


e used. with & full-thickness skin 


eaten June 15, 1990. 
tments of Basia and 





Medical Center er (Dr Sa ean a and the Section of 
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p EEE of Dermatol- 
iniversity Medical School, 303 
cago, 160611 (Dr Robinson). 


o= the last 30 years, studies used 

aborted fetal tissue and cadaver 
specimens’ as well as complications 
resulting from cosmetic rhinoplasty?* 
to examine the structure and function 
of the nasal valve. During this same 
30-year period of time a new technique 
for resection of basal and squamous 
cell carcinoma, Mohs micrographic 
surgery, became widely accepted. The 
wounds resulting from this method of 
resection allow the study of the nasal 
valve by direct external exposure and 
open study in the living human being. 
In many instances, the resection is 
carried out in a way that approximates 
a layer by layer anatomical dissection 
of structures. The wounds are either 
allowed to heal by granulation tissue 
formation and scar contraction or are 
repaired with full-thickness skin 
grafts (F TSGs) or flaps. In the process 
of healing, some patients experience 
nasal stuffiness and relate a history of 
difficulty in getting air into a nostril, 
which is accentuated on lying down. 


This retrospective clinical study ex- - 
amines the question of what types of _ 


nasal resections produce problems 


with the function of the nasal valve 
and explores the anatomic components . 
of the valve as well as the physiologic 


function of the valve. Finally, we re- 


port our method of repair of cases in 


which nasal valve malfunction is an- 
ticipated. 


MATERIALS AND METHODS 


At the time of resection with Mohs mi- 
crographic surgery of 304 cases of basal and 
squamous cell carcinoma of the nasal unit, 
the anatomical site of the resection was 
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noted by one of the authers (J.K.R.) using 
the anatomic landmarks demonstrated in: 
Fig 1. In this figure, the anatomic boundary. = 
between the lateral sidewall and alae (areas 
17 and 23 or areas 18 and 24) is the alar: 
crease. Because there is a great variation in 
the size of the lateral erus of the alar car- 
tilage and in its distancefrom the alar rim, © 
it was felt to be more reliable to use surface 
topographic anatomie landmarks to define 
the boundaries of the region of the nose. > 
The lateral crus of the ala7 cartilage in part. o 
creates the definition of the alar crease^ ooo 
At the time of surgery, thediameter and | . 
depth of the resection were noted ona data .—. 
collection form. The deepest structure re- ^ — 
sected was recorded as follows: subeutane- 
ous adipose tissue, muscie, perichondrium, — 
or cartilage. If there was no perforation . 
through the nose, defects either healed by « 
second intention or were repaired with an - 
FTSG. When perforation through the nose : 
occurred, the defect was either repaired 
with a flap or allowed to Leal by second in- 
tention and the patient fitted with a pros- 
thesis. Postsurgical photographs of the de- 
fect were taken. 
During the course of routine examination 
at 6-month intervals for the first 2 years 





and then yearly for 5 years, the patient was _ 
asked to relate problems with bleeding or. 
breathing. A manual examination and vi- ^ - 
^ sual inspection with a nasal speculum ofthe 
‘nasal vestibule was performed and the pa- 





tient was observed during forced i inspira- 
tion. | MS 


Surgical Technique of Cartilage. 
Wafer or Batten Used With Flap. 
Reconstruction of Nasal Perforation ES 


In cases of full-thickness loss of. any por- ^. 
tion of the tipor ala, the reconstruction was `; 
performed using the subunit principles i in : 
nasal reconstruction." Prior t airj 
the nasal skin loss, m Ha i 
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"di li 
Columelia 


: . Fig 1.— Surface landmarks are used to define the units of the nose and adjacent cheek. Each unit 
.;is assigned a code number for data collection purposes. Dotted lines denote the alar crease, 






Alar Crease 






NT 





^ 
/ Nasolabial Crease 


Melolabial Crease 





© nasolabial crease, soft triangle, and melolabial crease. 


given to restoration of the lost cartilage and 

nasal mucosa. 
The technique for obtaining the graft of 
conchal cartilage is described by Sheen.’ A 
= o free cartilage graft from the concha of the 
-~ = ear needs a highly vascular bed of tissue to 
~- survive. The nasal mucosa provides such a 
bed. In the case of a full-thickness defect of 
the alar unit, a strip of the nasal mucosa 8 
to 10 mm wide inside the nose superior to 
^. the defect is mobilized from the overlying 
^. subeutaneous tissues and elevated off the 
tov bony vault. If fragments of the lateral ear- 
5. tilage remain, they are taken with the flap. 
| This long, thin, vascular bipedicle flap is 
- ^ positioned at the nostril margin level. This 
-flap is made rigid by a backing of a strip of 
^. €onchal cartilage as described previous- 
ly The 3.0-mm-wide by 3.0-cm-long 
- strip of conchal cartilage is harvested and 
=> formed into an arch that simulates the alar 

^ < cartilage. 

T The secondary lining defect above the 
= nostril flap is filled with a contralateral flap 
of septal mucoperichondrium and cartilage. 
This technique has been refined by one of 






















scored, bent, and trimmed to fit the defect. 
_ Then the nasal skin defect is repaired by a 
hin midline forehead flap. In the author's 
9erience of 32 cases, the two highly vas- 


ide and forehead flap on the outside, 


aft between them alive. The batten of 
onchal cartilage braces the nostril against 
pse or constriction and the alar margin 
nst upward notching. 

os Surgical Technique of 

ilage Wafer Used With 

< Full-Thickness Skin Graft 

n these cases of resection of alar cancer 
vith intact nasal lining, the expected result 





he. authors (G.C.B.).° The septal flap is 


ar tissues, nasal skin or mucosa on the 


ve seldom failed to keep the ear cartilage - 


of repair with a full-thickness skin graft 
was a malfunction of the nasal valve. The 
reconstruction performed by one of the au- 
thors (J.K.R.) includes harvesting a wafer 
of cartilage from the concha. This wafer is 
obtained by resecting the perichondrium 
with a 1- to 2-mm-thick piece of cartilage, 
whose diameter does not exceed 1.0 cem. The 
perichondrium is placed against the rich 
vascular base of the defect, and the carti- 
lage is secured by two sutures. The cartilage 
wafer is placed in the lateral alar crease as 
a batten between the lateral cartilage and 
the remnant of the alar cartilage. 

Then a full-thickness skin graft taken 
from the retroauricular donor site replaces 
the nasal skin of the defect. (Fig 2). None of 
these cases experience loss of either skin or 
cartilage graft. Six months following the 
procedure none of the patients have nasal 
valve malfunction. 


Data Storage and Analysis 


Data were obtained from information 
written onto collection forms at the time of 
surgery. Medical records were searched for 


postoperative follow-up visits with re- 


trieval of information about symptoms. The 
data were entered into a program (Data- 
Base III) on a computer (IBM Personal 
Computer-AT). 

Statistical analysis was provided by us- 


ing the SPSS/PC-- program. Patients un- 


dergoing multiple resections were grouped 
into two categories: those whose resections 
bridged sites 24 and 18 or sites 17 and 23 and 
those whose resections did not bridge 24 
and 18 or 17 and 28. The occurrence of nasal 
stuffiness for these two groups was com- 
pared using Fisher’s Exact Test. The cor- 
relation between the occurrence of nasal 
stuffiness and the occurrence of healing by 
second intention or repair with FTSG with- 
out the use of a cartilage wafer was mea- 
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sured using the kappa statistic as a measure 
of agreement." 


RESULTS 


Of the 304 cases obserwed, 132 or 
43% involved the resection of multiple 
sites. Of these 132 resections, 35 in- 
volved the bridging either of sites 17 


: |. .and 28 (20 cases) or of site: 24 and 18 
(15 cases). Thirty-six (2795: of the 132 


cases exhibited nasal stuffiness. Thir- 
ty-four of the 35 patients with resec- 
tions of interest had nasa! stuffiness 
while two of the remaining 97 patients. 
with reseetions had nasal stuffiness 
(97% vs 2%, P « .0001) (Tables 1 and 
2). In this study, the ala includes the 
soft triangle of the nose (Fig 1). Any 
size defect bridging the alie and the 
lateral sidewall (sites 23 and 24, alae; 
17 and 18, lateral sidewall; Fig 1) at any 
point along the alar crease from the 
nasolabial crease to the soft triangle of 
the nose that healed by second inten- 
tion or was repaired by an FTSG with- 
out cartilage batten resulted in the 
symptom of nasal stuffiness (Table 2, 
36 cases bridge ala and sidewall with 
35 being symptomatic). Thesymptom- 
atic case whose defect did not cross the 
alar crease was 3.0 cm in diameter and 
came within 1 mm of the alar crease. 
The cases repaired by either a flap or a 
graft with cartilage battens were 
asymptomatic. The kappa measure- 
ment of agreement relating the occur- 
rence of nasal stuffiness with healing 
by second intention or repair with 
FTSG without cartilage battens was. 
highly significant (kappa = 0.98, 
SE = 0.02, 95% confidence interval 
equals 0.94 to 1.00, P < .0001). 

In eight patients the excision ex- 
tended from the alar crease onto the 
cheek (areas 23, 25, 15, and 17, or 24, 26, 
16, and 18) and included resection of 
muscle. These cases had marked symp- 
toms such as difficulty getting their 
breath, which was accentuated on ly- 
ing down. All such cases either healed 
by second intention or were repaired 
by an FTSG without cartilage wafer 
placement. Pulling the nostril up and 
out with one finger on the cheek re- 
lieved the feeling of not being able to 
breathe through the affected nostril. 
In a ease of partial full-thickness loss 
of the nasal tip and medial portion of 


the left ala (areas 21 anc 28, and 
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Fig 2.—Left, Left nasal tip defect bridges alar crease (marked by cotton-tipped applicator stick on the left). The center of 
the base of tne lesion is the nasal mucosa. Traction exerted by the applicator stick on the right side opens up and fixes the 
base of the lesion prior to attaching the conchal cartilage graft. Center, Cartilage graft is sutured superiorly to the lateral car- 
tilage and inferiorly to the alar cartilage. Right, Four months following surgery, there is some alar rim elevation but the patient 


does not complain of nasal stuffiness. 


Depth of Resection 


p—————— —————————————— 


Majority of Subcu- 


Resections in Site 


taneous Muscle Cartilage 


Nasal 
Stuffiness 


Perios- 


teum Bone 


Left sidewall (site 17) 6 1 1 2 1 3 
Left nasal dorsum (site 19) 


Left nasal tip (site 21) 


Left ala (site 23) 
Left melolabial crease (Gite 25) 


Right sidewall (site 18) 
Right nasal dorsum (site 20) 





Right nasal tip (site 22) 


Right ala (site 24) 15 


Right melolabial crease (site 26) 


Total cases, 304 


extending into area 17), this same 
symptom was related by the patient 
who had stenosis of the nostril with a 
remnant of the alar cartilage displaced 
into the nares (Fig 3). 

Eighteen cases hed nasal stuffiness 
with resections lim ted to either the 
sidewall or the alae (one unit). In all of 
these cases, the resection was 1.0 cm or 
greater in diameter and extended to 
within 1 mm of the a. ar crease. All alar 
wounds healing by second intention 
resulted in alar rim elevation. Defects 
of the lateral sidewall healing by sec- 
ond intention did not elevate the alar 
rim. 





During the physical examination of 
all patients complaining of nasal stuff- 
iness, a ridge was palpated inside the 
lateral nasal vestibule. In addition, it 
was observed that the surface angle of 
the junction of the skin of the alae and 
the lateral nose was now more acute 
than on the contralateral side. Thus, it 
appeared that even when the free mar- 
gin of the alar rim was not elevated, 
the ala itself was displaced slightly in- 
ward toward the nasal vestibule (Fig 
4). In patients complaining of nasal 
stuffiness there was no lack of dilata- 
tion of the alae on forced inspiration, 
but this was observed in those who 
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complained of difficult» breathing on 
lying down. The preserce of a single 
thickened ridge in the internal nares 
or the inward displacement of the car- 
tilage was not uniformly able to be ap- 
preciated in cases having collapse of 
the ala on inspiration. These cases in- 
volved larger resections with repairs. 
Thus, the inside of the nasal vestibule 
had many contracted scars and fre- 
quently the whole alar unit was re- 
placed, making it difficu t to appreciate 
alar displacement. 


COMMENT 


Structurally, the nose consists of 
skin and muscle on the outer surface 
and a closely adherent mucosa on the 
inner surface to the level of the nasal 
valve and below the valve with strati- 
fied squamous epithelium that is sup- 
ported on a cartilagincus infrastruc- 
ture. Onto the rigid bony structure are 
joined the movable paired lateral car- 
tilages that fuse to form the single, 
midline septal cartilage. The lateral 
cartilages rest their irferior borders 
or "feet" on the relative y free-floating 
and highly movable paired alar. carti- 
lages. These alar cartilazes overlap the 
lateral cartilages at the superior bor- 
der of the alar cartilage for a few mil- 
limeters. The cartilages are attached 
to each other by soft-tissue ligaments 
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and laterally and inferiorly have soft- 
tissue connections to the fibrofatty 
portion of the ala. 

Hinderer" notes that the first de- 
scription of the nasal valve was in 1903 
as a narrow passage between the infe- 
rior border of the lateral nasal carti- 


lage and the lateral wall of the septum. 
The inferior border of the ovoid space 
is the floor of the nostril and the pyri- 
form aperture. The apex of the valve 
produced by the medial reflection of 
the lateral cartilage to form the sep- 
tum is a 10- to 15-degree angle. Nasal 


Table 2.—Defects Including More Than 1 Unit, and Symptoms 


Repair of Cases Bridging 
Ala and Sidewall 














Cases ——— eee AP T ed 
Bridging Second Intention 
No. of Ala Plus Nasal or Full-Thickness 
Units Resected Cases Sidewall Stuffiness Skin Grafts Flap Repair 
15, 17 2 
15, 17, 19 1 i 
17, 19 9 Said 1 T 
17, 21, 23 3 3 2 2 1 
Tiy 19,21 1 1 1 1 
19, 21 2 T 
17, 23 13 13 13 13 of 
23, 25 6 A" 
23, 25, 15, 17 3 3 E Ew 3 
21,23, 25 1 fies ie 
21, 23, 17 1 ic Ax" ij 1 
16, 18 5 
19, 20 35 b 
21, 22 25 bos "AN 
18, 22, 24 2 2 2 2 
22, 20 2 : 
20, 22, 19, 21 4 i op M 
24, 18 7 F. -A 7 
18, 24, 22 1 1 
26, 24 4 a p 
24, 26, 16, 18 5 5 5 k 5 
= Total 132 35 36 35 1 





musculature, including thenasalis and 
the levator labii superioris alaeque 
nasi, control the position of the lateral 
cartilage and, hence, nasal valve func- 
tion. Over the ensuing years, this de- 
scription of the nasal valve was modi- 
fied to describe the valve aslying under 
the upper end of the latera! crus of the 
alar cartilage. The nasal valve controls 
the inspiratory air drafts changing 
them from a column to a sheet of air.! 
This resistance provided by the valve 
controls the volume and speed of the 
inspired air. If the valve is rigid or does 
not fully function, the passage of air is 
occluded by a change in the position of 
this structure. Minor alterations in the 
function of the nasal valve will produce 
pronounced symptoms. 

The alar crease defines the soft-tis- 
sue alar regional subunit. This soft- 
tissue alar region usually contains no 
cartilage and is presumed to maintain 
its convex shape by a thickened dermis 
into which underlying alar muscles di- 
rectly insert because there is a paucity 
of subcutaneous fat. Because the skin 
of this lower third of the nose is bound 
down, any excision of skin vith result- 
ant wound scar contracture results in 
relatively greater distortion of sur- 
rounding tissues than a similarly sized 
defect in skin that is relatively lax and 
mobile, such as the upper third of the 
nose. 


Fig 3. —Left, Two months following resection of a recurrent basal cell carcinoma, which healed by second intention, the pa- 
tient experiences the sensation of being unable to get air into the left nostril. On inspiration, the remnant of the lateral portion 
of the alar cartilage moves into the naris and occludes it. In addition to the nasal valve problem, the patient has stenosis of 
left external naris. Center, The remnant of the alar cartilage is removed from an approach inside the naris. This heals by sec- 
ond intention. Right, The patient can now breathe without difficulty and wears a prosthesis over the defect of the nasal tip. 
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In addition to the bony and cartilag- 
inous framework of the nose and the 
quality of skin of the nose, the origin of 
and insertion of muscles into the ala 
contribute to function of the nasal 
valve. The levator labii superioris alae- 
que nasi muscle, which arises from the 
maxilla and extends vertically to in- 
sert into the medial upper lip, also 
sends slips to the skin of the ala and 
the lateral ala contracts to cause ele- 
vation and flaring of the alae. The na- 


salis muscles originate from the max- 
illa over the incisor teeth and have one 
component, the alar part, that arches 
over the alar rim and inserts onto the 
lateral edge of the alar cartilage. It as- 
sists in dilating the nostril during in- 
spiration. If this muscle insertion is 
lost, the nostril does not dilate on 
forced inspiration. In the comatose 
patient, the test for seventh nerve 
function, which innervates the nasalis 
muscle, includes temporary obstruc- 





valve. Right, Even though the defect is repaired with a full-thickness skin graft, the alae are tilted 
back into the nasal vestibule. There is a thickened ridge of the internal nares at the lateral two 
thirds of the nasal valve and the patient complains of nasal stuffiness. 


Fig 5.— Schematic representation of nasal valve stenosis and medial displacement of alar car- 
tilage with rotation of the free tip of the naturally curved lateral crus into the nares. The frontal sec- 
tion is at the superior margin of the alar cartilage about 1.5 to 2.0 cm superior to the nasal tip. 


Latera! 
Cartilaee 


Alar 
Cartilage 


Bulges Into the Nasal Vestibule 
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tion of the airway to view for alar 
flaring.’ 

In 1955, Converse* recognized that 
surgical procedures, including de- 
struction of part of the nasal muscula- 
ture in an effort to thin nasal struc- 
tures; excessive removal of cartilage, 
which is the framework on which the 
nasal musculature acts; too wide re- 
section of cartilage and vestibular lin- 
ing resulting in stenosis at the internal 
naris; and operative procedures pro- 
ducing rigidity in the mebile and mem- 
branous septum and colamella ean im- 
pair the ventilatory function of the 
nose.*? Much later, Stucker and 
Smith? recognized that valve collapse 
was produced by lateral extension of 
intercartilaginous incisions that sepa- 
rate the lateral cartilage from the alar 
cartilage. The valve area was also 
weakened by disrupting the lateral at- 
tachments of the inferior border of the 
lateral cartilage. Removal of the lat- 
eral cartilage in the area of the alar 
crease and removing tke lining pro- 
duces scar and decreases the motion of 
the valve." 

In this study, even relatively super- 
ficial excision to the depth of the deep 
dermis located anywhere along the 
alar crease may result in partial nasal 
valve malfunction. The scenario lead- 
ing to nasal valve malfunction seems 
to unfold after skin and/cr subeutane- 
ous fat containing tumor cells are re- 
moved from the nasal ala and sidewall, 
but the lining of the nasal vestibule 
and the lateral cartilage and lateral 
crus of the alar cartilage are pre- 
served. Initially, the patient breathes 
easily. After wound epithelialization is 
complete, wound scar cortraetion be- 
gins to pull the alar margin upward. 
This causes the alar cartilages to be 
displaced inward forming a visible 
bulge and a palpable shel? on the lat- 
eral wall of the nasal vestibule. This 
shelf obstructs the airway by changing 
the patterns of baffles to the flow of air 
in the nasal vestibule and narrows the 
dimensions of the nasal airway result- 
ing in the sensation of stuffiness (Fig 
5). If the lateral attachment of the alar 
cartilage is sufficiently weakened, the 
curved wing-shaped cartilage will ro- 
tate inwardly on itself, which further 
accentuates the bulge in the nares. If 
the caudal attachment of the lateral 
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cartilage i 18 severed, it too is displaced 
medially and bulges into the nose. In 
addition to the medial displacement of 
the alar and lateral cartilage, scar 
contracture renders the valve immo- 
bile. If the insertion of the muscle onto 
the nose is severed or the muscle is re- 
sected, then failure of dilatation of the 
alae on inspiration occurs. 
Repair of nasal valve malfunction is 
more difficult than its prevention. A 
- brief synopsis of techniques used in 
> cases reported in this series is given. 
. When there was no initial resection of 
cartilage, nasal valve deformity was 
= created by linear scar contracture 
 aeross a concave surface. To correct 
this, all sear tissue must be excised 
-With a resulting defect at least equal 
_ to, and sometimes slightly larger than, 
|. the one initially created by cancer re- 
= section. If possible, the nasal lining is 
preserved and the cartilage is under- 
mined and allowed to reposition itself 
without tension. Then a conchal carti- 
lage graft is placed to stabilize the 
caudal margin of the lateral cartilage 
and the lateral erus of the alar carti- 
lage. The skin defect is repaired with 
- either a flap or an FTSG. When resec- 
tion of a portion of the cartilage pro- 
duced nasal valve malfunetion, the in- 
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choice of long-term management of 
the defect was either a permanent 
prosthesis or a delay prior to recon- 
struction. This choice must be consid- 
ered as well as careful analysis of 
which remnants of cartilage are pro- 
ducing the problem. If the decision is 
eventual reconstruction, it may be ad- 
vantageous to simply perform that re- 
construction a bit earlier. Then the 
remnants of remaining cartilage that 
are usable can be reinforced with 
struts of conchal cartilage. If the 
choice is permanent prosthesis, then 
the nasal valve malfunction may be 
alleviated by a simple resection of the 
protruding cartilage remnant that oc- 
cludes the airway (Fig 3). 

While it may not be possible to pre- 
vent failure of nasal dilatation when 
nasalis muscle resection is performed 
to remove cancer, the majority of the 
tumors in this series did not necessi- 
tate resection of the muscle. By far, the 
more common complication was the 
stuffy sensation caused by distortion 
of the nasal lining and stenosis of the 
nasal valve. A better way of dealing 
with the problem of nasal valve mal- 
function is to anticipate when it will 
occur and prevent it from happening. 
This study identifies any defect bridg- 
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ing the alar crease as resulting in na- 
sal valve malfunction. In addition, de- 
fects of the lateral sidewall or alae that 
are within 1 mm of the crease and 
greater than 1.0 cm in diameter result 
in symptoms. All such defects should 
be repaired rather than allowed to heal 
by second intention. When the defect 
overlies the alar crease, has intact na- 
sal lining, and is sufficiently large and 
deep that repair with FTSG will result 
in alar rim elevation, one of the au- 
thors (J.K.R.) prevented the antici- 
pated nasal valve malfunction by using 
the conchal cartilage wafer to stabilize 
the junction of the lateral and alar 
cartilages (Fig 2). Further studies of 
this technique will examine the results 
in a greater number of cases. If nasal 
perforation exists, the nasal skin de- 
fect may be repaired by a flap after the 
nasal lining and cartilaginous frame- 
work are repaired by the method re- 
ported by Burget. 
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€ As astep in the application of intra- 
operative radiotherapy (IORT) for treating 
advanced head and neck cancers, prelim- 
inary information was obtained on the ra- 
diation tolerance of the canine common 
carotid artery, internal jugular vein, and 
vagus nerve to a single, high-dose electron 
beam. Both sides of the neck of eight 
mongrel dogs were operated on to expose 
an 8:cm segment of common carotid ar- 
tery, internal jugular vein, and vagus 
nerve. One side of the neck was irradiated, 
using escalating doses cf 2500, 3500, 
4500, and 5500 cGy. The contralateral 
side of the neck served as the unirradiated 
control. At 3 and 6 months after IORT, one 
dog at each dose leve! was killed. None of 
the dogs developed carotid bleeding at 
any time after IORT. Light microscopic 
investigations using hematoxylin-eosin 
staining on the common carotid artery and 
internal jugular vein showed no consistent 
changes that suggested radiation dam- 
age; however, the Masson trichrome stain 


and hydroxyproline: concentration of irra- 


diated common carotid artery indicated an 


x increase in the collagen content of the tu- 
-. nica media. Marked changes in the irradi- 
| ated jagus nerve were seen, indicating 


myelination and joss of nerve fi- 
- happeared to be radiation-dose 
t. Four B asini with advanced 







ith ei $ any acute or r subacute complica- 


tions. The role. of IORT as a supplement to 
surgery, external beam irradiation, and 





chemotherapy in selected patients with 
advanced. head and neck cancer needs 


ee further : exploration. | 
es (Arch. "Otolkomgel Head Neck Surg. 


dvanced malignant tumors of the 
head and neck recur locally and 
regionally, even after extensive sur- 
gery and radiotherapy. A number of 
innovative therapeutic programs, in- 
cluding surgery, radiation, chemother- 
apy, and hyperthermia, are being used 
to destroy these advanced malignant 
tumors. Intraoperative radiation 
therapy (IORT) can add to this arma- 
mentarium. 

During IORT, a single, high-dose of 
radiation is given to the surgically ex- 
posed tumor or tumor bed with the 
hope of improving the therapeutie ra- 
tio of local control vs complications. 
Intraoperative radiation therapy can 
be used alone or, more commonly, as a 
supplement to external radiation. In- 
traoperative radiation therapy for ma- 
lignant tumors was first described by 
Finsterer in 19155; the current interest 
in this technique began with studies by 
Abe et al’ and Abe and Takahashi.’ To 
date, the majority of clinical studies 
have been performed on deep-seated 
intra-abdominal malignant tumors,’ 
with encouraging results reported in 
the treatment of gastric and rectal 


cancers." Intraoperative radiation 
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therapy has also been used in the ^ . 
management of brain? and mediasti- 
nal tumors." CH 

Information on the use of IORT for 
head and neck cancer, however, is lack- 
ing. At the Internatioral Symposium 
on IORT held on May $5 and 16, 1986, 
in Toledo, Ohio, no information on the . 
use of IORT in the management of 
head and neck cancer was presented. __ 
The published data availablearebased | 
on 28 patients studied by Garrett 
et al. 

Before applying IORT to the treat- 
ment of head and neck malignant tu- 
mors, we thought it important to 
gather information about the radiotol- 
erance of major neck vessels and era- | 
nial nerves to a singie, high dose of 
electron irradiation. landsay et al'*'* 
and Sindelar et al have published 
clinical and histologie results of a sin- .— ^. 
gle, high dose of IORT to the aortas of. 
dogs; however, the scan’. data available 
on radiotolerance of canine’? and. 
human” common carotid artery and 
internal jugular vein donot permit any 
conclusions about time-dose volume | 
and quality factors. Similarly, the re- 
sults of a single, high à dose of IORT to. 
the cranial nerves remain unsatisfac-- 
tory. In a study of dogs, Kinsella et al? 
reported the results of IORT to the 
lumbosacral plexus and sciatic nerve. 
This article attempts tc provide infor- 
mation on the type anc extent of vas- 
cular and nerve dar 
high-dose IORT to th 

































| neck vessels and vagus nerve. The sta- 
tus of IORT in the management of 
head and neck cancer is also discussed. 


MATERIALS AND METHODS 


. Eight conditioned adult male mongrel 
dogs weighing 20 to 29 kg (45 to 60 Ib) (me- 
dian, 23 kg [52 Ib]) and approximately 2 to 
5 years of age were quarantined for 10 days 
before IORT. The dogs were fed dog chow, 
(Agway, Ithaca, NY) and water ad libitum 
and were kept one dog per pen at the Cen- 
ter for Experimental Animal Research, 
Northwestern Memorial Hospital, Chicago, 
Iit. 


: : Anesthesia and Surgical Procedure 


^ The dogs were anesthetized with intra- 
venous pentobarbital sodium (13 mg/lb). 
> Booster doses of pentobarbital were given 
during surgery and IORT to maintain an 
"adequate level of anesthesia. Endotracheal 
.intubation was performed to maintain a 
^. patent airway. Both sides of the neck of 
;. each dog were operated on to expose ap- 
proximately 8 cm of common carotid artery, 
internal jugular vein, and vagus nerve. An 
attempt was made to strip the earotid 
arteries of their adventitial coverings to 
simulate a situation that commonly occurs 
during radical neck dissection. Haem clips 
were placed in the soft tissues of the neck to 
<:> mark the cephalic and caudal ends (approx- 
imately 7 em) of the radiation field for later 
_ identification of the irradiated segments of 
- vessels and nerve. The dogs were trans- 
«^ ported for irradiation (Varian Clinac 18). 


IORT Dosimetry 


<A detailed dose profile of electron beam 
.. was obtained before IORT. A nominal 12- 
MeV electron beam was used in conjunction 
-with periscopic intraoperative cones (Radi- 
ation Product Design, Buffalo, Minn). A 
sandwich composed of 6 mm of lead be- 
ween 12 and 15 mm of Lucite was inserted 
into each of the circular bases of two non- 
beveled cones to produce a 5 X 7-cm rectan- 
gular field for IORT. The photon collimator 
was set at 10 X 10 em. Ready-pack film 
(Kodak RP/V, Rochester, NY) was irradi- 
ited both parallel and perpendicular to the 
seam axis in a polystyrene phantom; a sol- 
d-state film-seanner system described by 
Kepka et al? was used to analyze these 
films. An isodose profile along the long axis 
shown in Fig 1. All isodose values were 
rmalized to the Dmax value. 


IORT 


. The common carotid artery, internal jug- 
ar vein, and vagus nerve from both sides 
| f the neck were exposed in each dog. Only 
-one side was irradiated; the other side was 
used as the control Sterile cones and a 





























Fig 1.—1sodose profile along the long axis for a 12-MeV electron beam used in canine experiments. 


docking system were used to deliver the 
following escalating doses of irradiation: 
2500, 3500, 4500, and 5500 cGy. The doses 
were prescribed to the 90% isodose line at 
a depth of 3.0 + 0.2-em. The dogs were 
placed into a total of four groups, with two 
dogs at each dose level. After irradiation, 
the dogs were transported back to the sur- 
gical suite for wound closure. Each dog was 
given 2 mL of Combiotie (penicillin G pro- 
caine, 200 000 U, plus dihydrostreptomycin 
sulfate, 250 mg) every day for 3 days. Fol- 
lowing IORT, the animals were observed 
closely for evidence of carotid blowout. 


Necropsy 


One dog at each dose level was killed at 
3and 6 months after IORT. Euthanasia was 
accomplished by using 5 to 6 mL of Beutha- 
nasia-D (each milliliter contains 390 mg of 
pentobarbital sodium and 50 mg of pheny- 
toin sodium). Both sides of the neck (irra- 
diated and control) in each dog were ex- 
posed to collect common carotid artery, 
internal jugular vein, and vagus nerve spec- 
imens. 


Histopathologic Evaluation 


Approximately 1.5 cm of irradiated and 
control eommon carotid artery, internal 
jugular vein, and vagus nerve were excised 
from each dog and immersed in cacodylate- 
buffered glutaraldehyde. The coded sam- 
ples, whose nature was not known to the 


pathologist, were sent for light microscopic 


evaluation. Hematoxylin-eosin, Bodian, 
Masson's trichrome, and Luxol fast blue 
stains were used to identify specifie lesions 
in vessels and nerve speeimens. Light mi- 
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eroscopy was used to gauge the lining of 
vessel lumen, subendothelial space, inter- 
nal elastic lamina, smooth-muscle and con- 
nective-tissue orientation, the thickness 
and number of layers of smooth muscle 
cells, and cellular changes. Comments on 
adventitia cannot be made, because at the 
time of surgery an attempt was made to 
strip it off. Nerve specimens were examined 
for degeneration of nerve fibers, Schwann's 
cells, and demyelination. Attention was 
paid to changes in the endoneurium and 
perineurium, as well as nuclear morpho- 
logic findings and vascular thickening or 
degeneration. 


Biochemical Evaluation: 
Hydroxyproline Concentration 
(Marker for Collagen Content) 


A l-em segment of carotid artery and 
vein was weighed, frozen in liquid nitrogen, 
and stored at —20°C. Samples were then 
thawed, minced, and hydrolyzed in vacuo in 
6N of hydrochloric acid for 17 hours at 
110°C. The hydrochloric acid then was re- 
moved in a vacuum flask at 45°C, the sam- 
ples were reconstituted with water, and the 
pH was adjusted to 6.8 with 1N of sodium 
hydroxide. Hydroxyproline concentration 
was then determined by the method of 
Stegemann and Stalder. Data were ex- 
pressed as micrograms of hydroxyproline 


per gram of wet weight. The analysis of 


variance, significance of differences, was 
determined by the Neuman-Keuls test.” 


RESULTS 


All eight dogs survived up to the 
planned necropsy at 3 and 6 months 


| Intraoperative Radiotherapy— Mittal et al 











. 8 Mer > 


-- eee a N Poe 


a TA 
^. | 
`è die S p 

$ 


i. La. "d ^ 
^ CS 
SINE 
VR 2207 
* * (foi 





i "Aio S 
Fa i ris 13 


at Ss Ma 


Nas TY Ee MAY 

« ig ay, 
EN V Lf S A rers $ 
j : 9d Jv fido ah 
(ae FIS ^a ` TR eS ev i 
"et. Ya Oo TAS 


Ros e 


£A 















yw 


Fig 2.— Common carotid artery. Comparison of histologic changes between the control (left) and irradiated 
vessel (right). The irradiated side received 3500 cGy of intraoperative radiotherapy, and the dog was killed 
at 3 months. Histologically, no distinct difference was seen between the two sides (hematoxylin-eosin, 


X 180). 


Hydroxyproline Concentration in Carotid Artery and Jugular Vein of Dogs Exposed to 
Intraoperative Radiation 


Autopsy Time, 
mo Vessel 


Artery 


"Mean + SEM, n = 4. 
tDifferent from control. P <.05. 


after the irradiation. No significant 
clinically detectable complications 
from radiation therapy were observed. 
One dog developed an infection in the 
nonirradiated neck, which resolved 
with antibiotic therapy. 


Histological Observation 


Neek Vessels.—Coded samples of 
neck vessels were evaluated by a 
hematopathologist. The specimen 
stained with hematoxylin-eosin showed 
no specific lesions suggestive of radia- 
tion damage in the irradiated neck 
vessel wall (common carotid artery 
and internal jugular vein) and vasa 
vasorum, when compared with the 
control side. Specifically, no disruption 
of the endothelial layer or subintimal 
fibroelastic proliferation, or thicken- 
ing or thinning of the tunica intima 
and tunica media, was present. Also, 
no discernible change in the number 
and organization of smooth-muscle 


Hydroxyproline 
Concentration, mg/g of 
Wet Weight 


Control 


Irradiated 
Control 
Irradiated 
Control 
Irradiated 
Control 
Irradiated 





cells of the tunica media was present 
(Fig 2). 

The hematoxylin-eosin stain showed 
no radiation changes; however, when 
the specimens were stained with Mas- 
son's trichrome the collagen content 
between the smooth-muscle laminae of 
the tunica media increased consis- 
tently. This is shown by an increase in 
the blue coloration between the 
smooth-muscle cell laminae in the ir- 
radiated common carotid artery, com- 
pared with the control side (Fig 3). It 
was not possible to quantitate the dif- 
ference in the amount of collagen con- 
tent among the specimens at 3 and 6 
months following irradiation. Our im- 
pression on evaluation of the coded 
samples is that more collagen is 
present in the tunica media at 
6 months, compared with the amount 
at 3 months, following radiation treat- 
ment. This observation correlated 
with the hydroxyproline level of the 
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common carotid artery (Table). 

Cranial Nerve (Vagus).—Histolog- 
ically, using the Bodian stain, a clear 
decrease in the density and cellularity 
of nerve cells and loss of nerve fibers on 
the irradiated side was observed (Fig 
4). The most striking change was a 
markedly reduced myelin content in 
the irradiated nerve on staining with 
the Luxol fast blue stain (Fig 5). When 
Masson’s trichrome stain was used, no 
changes were observed in the collagen 
content of the radiated and control 
nerve specimens. Also, histologically 
no evidence of vascular thrombosis 
and occlusion was found. It was sug- 
gested that the severity of nerve dam- 
age increased with the radiation doses, 
but no correlation with time could be 
established. 


Biochemical Observation 


No significant difference in the hy- 
droxyproline concentration between 
irradiated and control vessels at 
3 months after irradiation was mea- 
sured; however, at 6 months following 
irradiation the hydroxyproline con- 
centration was significantly higher 
(P < .05) in the irradiated common ca- 
rotid artery, compared with the con- 
trol side (Table). Also, a trend toward 
increased hydroxyproline concentra- 
tion in the internal! jugular vein, com- 
pared with the control side, was noted. 


COMMENT 
Data and Tolerance 


Intraoperative radiotherapy is be- 
ing used frequently in the manage- 
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Fig 3.— Common carotid artery. Decreased collagen content in the control (left) compared with the irradi- 
ated vessel (right). The irradiated side received 2500 cGy of intraoperative radiotherapy, and the dog was 
killed at 6 months (Masson's trichrome, X180). 





Fig 4.— Vagus nerve. Loss of nerve fibers with decrease in the density of nerve cells in the irradiated (right) 
compared with the contro! side (left). The irradiated nerve received 4500 cGy of intraoperative radiother- 
apy, and the dog was killed at 6 months (Bodian, X480). 


rz : mi s ves 
P fom 
Y r ` 





Fig 5.—Vagus nerve. Markedly reduced myelin content in the irradiated (right) compared with the control 
side (left). The irradiated nerve received 4500 cGy of intraoperative radiotherapy, and the dog was killed 
at 6 months (Luxol fast blue, X 180). 
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do. ment of de egies malignant tu- 
. mors. Its application in the manage- 
ent of advanced head and neck 
. —eancers needs to be further explored. 
— .. Potentially, IORT can be used as an 
up adjunctive treatment to surgery and/ 
or external beam radiation in the man- 
agement © of tumors that invade critical 
structures, such as the carotid artery, 
cranial nerves, pterygoid fossa, and 
the base of the skull, where surgical 
resection is considered inadequate or 
hazardous. Canine experiments con- 
| ducted by Barnes et al, Kinsella et 
| al,” Lindsay et al,^/* and Sindelar et 
al'* have established the radiation 
tolerance of various intra-abdominal 
and intrathoracic structures; however, 
few data are available on the tolerance 
of major neck vessels and cranial 
nerves to a single, high dose of IORT. 
This study attempts to provide such 
information, along with a report of our 
clinical experience in treating ad- 
vanced: head. and neck cancer with 
IORT. 


E Radiation Vasculopathy 
j: (Common Carotid Artery and 
internal Jugular Vein) 
















Radiation injury of the common ca- 
—rotid artery in humans cue to conven- 
tional fractionated radiation has been 
reported"; however, ne information 
on the histologie changes following 
single, high-dose IORT is available. In 
our study, on careful review of the en- 
tire thickness of the common carotid 
artery using the hematoxylin-eosin 
stain, no differences were observed be- 
tween the irradiated and control sides; 
however, when Masson's trichrome 
stain was used it was evident that at 
-8 and 6 months following radiation an 
increase in collagen content between 
e the smooth- muscle cell lamellae of the 






irra ted vessels, compared with the 
control sides, was visible. This obser- 
vation was correlated with hydroxy- 





proli ne. level; which was significantly 
elevated at 6 months in irradiated ves- 
sels, althoug the hydroxyproline level 
at 3 months was the same as it was in 
the control side. This may indicate 
that the postradiation change of in- 
creased collagen tissue is detectable at 
an earlier stage histologically than 
4 biochemically. In our stady, the only 
F ii A dien were in irradiated 








common carotid artery media, an ob- 
servation supported by the work of 
Barnes et al* and Sindelar et al* on 
aortas. These investigators irradiated 
abdominal'^* and thoracic” aortas in 
the adult American foxhound to IORT 
doses ranging from 2000 to 5000 cGy. 
The dogs were killed at various inter- 
vals, ranging from 1 to 12 months. The 
most important change observed was 
fibrosis of the tunica media. Barnes et 
al also observed obliterative endar- 
teritis of the vasa vasorum. On the 
other hand, reports by Lindsay et al, 
using mongrel dogs, and Hoopes et al,” 
using beagles, showed that following 
single, high-dose electron IORT to the 
aorta, damage is seen primarily in in- 
ternal elastic lamina, with diffuse 
thickening of the tunica intima with 
intimal plaque formation. Minimal or 
no changes in the media were seen. The 
histologic differences observed be- 
tween our study and those reported by 
Hoopes et al? and Lindsay et al 
could be caused by the differences in 
the anatomical site irradiated (com- 
mon carotid artery vs aorta), the ani- 
mal species used, the stains used to 
evaluate radiation damage, or the dif- 
ferent time after radiation used for 
evaluation. The internal jugular vein 
failed to reveal any consistent histo- 
pathologic changes suggestive of radi- 
ation damage, confirming the relative 
radioresistance of large veins (inferior 
and superior vena cava) reported by 
Barnes et al* and Sindelar et al. 


Radiation Neuropathy (Vagus Nerve) 


It is uncommon to have radiation 
injury of the cranial and peripheral 
nerves due to conventionally fraction- 
ated doses of irradiation; however, 
the chances of radiation neuropathy 
increase when large fraction sizes are 
used.” Various clinical studies of 
IORT*! have shown that the damage 
to a major blood vessel (eg, the aorta) 
is infrequent with the doses used cur- 
rently; however, the incidence of radi- 
ation neuropathy could be substantial 
with the IORT doses currently in use 
when combined with chemotherapy 
and external beam irradiation.” To in- 
vestigate the radiotolerance of periph- 
eral nerves to various IORT doses, 
Kinsella et al? radiated the surgically 
exposed lumbosacral plexus and the 
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sciatic nerve of the. veer fox- . 
hound to doses varying from 20 to 75 
Gy. Nineteen of 21 dogs showed clini- 
cal signs of nerve injury within an in- 
terval of 1 to 19 months after irradia- 
tion. A linear relationship between 
IORT dose and time o onset, of nerve 
injury was established. His! Of cal 
demyelination and loss of nerve fibers: 
without evidence of vascular occlusion 
or thrombosis was observed. The ob- 
servation by Kinsella et al? corre- 
sponds with our histologic studies of 
the vagus nerve, where significant de- 
myelination and loss ef nerve fibers 
without any evidence ef vascular oc- 
clusion were observed in irradiated 
nerves. In this study, :he severity of 
radiation damage appegred to increase 
with increasing radiatien dose. We did 
not see any evidence of the increased 
endoneurium fibrosis reported by 
Barnes et al^? and Kinsella et al.” 










Clinical Experience 


The only published data on the role 
of IORT in the management. of ad- 
vanced head and neck cancer are by 
Garrett et al," whe reported l-year 
survivalin 6795 of 28 patients with ad- 
vanced recurrent head 2nd neck cancer 
treated with IORT with or without ex- 
ternal beam irradiatien. The IORT 
doses varied from 1500 to 10000 cGy. 
Patients who received [ORT for close 
surgical margins or macroscopic dis- 
ease achieved 80% local control; how- 
ever, none of the patients with gross 
residual disease were controlled lo- 
cally. We have treated four patients 
with advanced, recurrent head and 
neck cancer with surgical resection 
followed by IORT. One patient has 
gross recurrence in the irradiation 
field (our impression is that this may 
be a marginal failure in the pterygoid 
fossa); the second patient died of dis- 
tant metastases without evidence of 
gross recurrence in the irradiated field _ 
(at autopsy, microseopic disease was _ 
present) and two patients are alive | 
and free of gross tumor in the irradi-- 
ated site. None of these four patients 
had morbidity or mortality related to 
IORT. 












Conclusion 


Animal experiments and clinical ex- 
perience indicate that IORT of ad- 





le. Major neck vessels can tolerate 
vie mar doses land with 
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Shan R. Baker, MD, Neil A. Swanson, MD 


€ Prolonged tissue expansion has the 

advantage of creating large amounts of 

additional skin for reconstructing cutane- 

200 ONS. defects. that might not be possible 

WO : Desc the | use of multipi ie, regional, dis- 

there are | dhedvantages, i many of which 

can be circumvented by the use of rapid 

intraoperative tissue expansion instead. 

Although rapid expansion does not in- 

crease skin surface area as much as pro- 

longed expansion, it may be helpful in as- 

sisting with closure of defects that might 
otherwise be problematic. 

| (Arch Otolaryngol Head Neck Surg. 
.1990;116:1431-1434) 


S ince Radovan's'" early introduc- 
tion of tissue expansion tech- 
~~ miques for breast reconstruction, a 
number of scientific papers have been 
presented describing tissue expansion 
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articularly suited for re- 


blication May 15, 1990. 
irtmentof Otelaryngology -Head 
"y, Section of Facial Plastie and 


Lo] aryngology and Dermatology 
niv ersity of Michigan Hospitals, 
'wanson is now with the Depart- 
yngology, Plastic Surgery, and 
egon Health Science University, 





sts to Department of Otolaryn- 
d Neck. Surgery, University of 
s, 1500 E Medieal Center Dr, 
bor, Mi 48109- 0312 (Dr Baker). 








ues for reconstruction of a va- 


surgery (Dr Baker), and the De- 


Intraoperative Tissue Expansion in 
iction of the Head and Neck 


construction of the head and neck be- 
cause this region of the body has such 
a wide variety of distinctive types of 
skin, each distinguished by specifie 
color, texture, subcutaneous fat, hair- 
bearing qualities, and innervation. In 
instances in which local tissue of sim- 
ilar quality is insufficient to recon- 
struct a cutaneous defect of the head 
and neck, tissue expansion provides a 
valuable reconstructive option because 
it enables the surgeon to expand like 
tissue. Thus, the missing skin of the 
defect can be replaced with skin of 
identical color, thiekness, and append- 
ages. In addition to the advantage of 
reconstructing skin defects with like 
tissue, prolonged tissue expansion of- 


. ten cireumvents the need for multiple 
flaps or grafting procedures, often re- 


ducing the overall cost of reconstruc- 
tion. Flaps harvested from expanded 
skin have increased vascularity. Thus, 
flaps that would ordinarily fail as sim- 
ple primary procedures can be devel- 
oped with relative impunity following 
expansion, significantly improving the 
surgeon's flexibility during recon- 
structive procedures. 

In spite of these major advantages, 
prolonged tissue expansion has several 
disadvantages. One significant disad- 
vantage is that the technique involves 
two surgical procedures: one to place 
the expander, and the other to remove 
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the expander and perform the recon- __ 
struction. Tissue expansion is also la- 
bor intensive in that frequent visits to. 
the office are necessary forinflation of — 
the implant. Another disadvantage is 
the visible deformity that is caused by | 
the expander, particularly toward the — 
end of the expansion process. This may- 
precludeitsuseincertainsituationsin 
which the patient must continue to 
work in a position that requires inter- — 
action with the publie. Finally, the . 
complications of prolonged tissue ex- |. 
pansion in the region of the head ando 
neck are numerous. Manders et al' __ 
noted that major complications (de- 
fined as those that require specific 
treatment and consequent alteration 
of treatment plan) affected 25% of 35° 
patients undergoing tissue expansion — 
for a wide Spectrum of reconstructive | 
needs.  . ; 

Many, ifnot all, of the disadvantages ; 
of prolonged tissue expansion are cir. 
cumvented by rapid intraoperative tis: 
sue expansion. This technique has been 
pioneered by Sasaki’ and advocated by 
others.* Prolonged tissue expansion is- 
limited primarily to. elective. recon: 
structive situations that require the 
generation of significant. additional - 
skin. In contrast, rapid intraoperative 
expansion can be used at omeni 
notice and permits the stret hing. 
skin beyond its nodinherent. limi t 
































within minutes. 

The mechanism of rapid tissue ex- 
pansion is the same as that for pro- 
longed expansion. In both cases, a Si- 
lastie balloon connected by a stem to 
an injection port is placed under the 
skin. Expansion takes place by infla- 
tion of the expander with saline in- 
jected through the injection port. In 
prolonged expansion, maximum infla- 
tion of the device is accomplished in 6 
to 8 weeks by weekly injection. In con- 
trast, rapid tissue expansion consists 
of inflating the expander over a few 
minutes. 


PHYSIOLOGIC CHANGES CAUSED 
BY RAPID TISSUE EXPANSION 


There is minimal information avail- 
able concerning the  physiologic 
changes that take place during rapid 
skin expansion. Mechanical stretching 
changes the elasticity of skin by the 
phenomenon called creep. The physio- 
logic changes coinciding with creep are 
(1) dehydration of tissue by the dis- 
placement of fluids and mucopolysac- 
charide ground substances, (2) micro- 
fragmentation of elastic fibers, (3) 
alignment of randomly positioned col- 
lagen fibers into a more parallel orien- 
tation, and (4) migration of tissue in 
the direction of the force vector. 
Cyclic loading, ie, stretching followed 
by relaxation as opposed to continual 
stretching, appears to be the most ef- 
fective method of recruiting extra 
tissue.* Rapid intraoperative tissue ex- 
pansion is another method of exerting 
mechanical tension on the skin that 
appears to be more effective than sim- 
ply applying tension on the skin using 
skin hooks or other methods of directly 
applying traction. 

Sasaki? studied the blood flow and 
histologic changes to skin of the head 
and neck undergoing rapid serial ex- 
pansion. Using the Doppler effect la- 
ser, blood flow was noted to decrease 
rapidly during expansion but recov- 
ered to near normal levels within a 
minute following the deflation of the 
expander. No significant histologic 
changes in the epidermis, dermis, der- 
mal appendages, adipose tissue, or 
muscle were observed. Special collagen 
and elastin stains demonstrated a 
slight degree of alignment of collagen 
fibers but no evidence of micro- 
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Fig 1.— Photograph of a number of intraoperative tissue expanders of various sizes and shapes 
(available from Dow Corning Wright Co, Arlington, Tenn). 


fragmentation. 

Machida et al’? quantitatively evalu- 
ated the effects of long-term and im- 
mediate expansion and simple skin 
traction (load cycling) on guinea pig 
skin. Rapid intraoperative expansion 
consisted of inflation of the expander 
for 3 minutes followed by deflation for 
3 minutes. This was repeated for three 
cycles. Prolonged expansion consisted 
of expanding skin over a 4-week period 
by weekly injections. They found that 
prolonged expansion produced a mean 
increase in skin surface area of 137% 
and a 52% increase in arch length of 
flaps developed from expanded skin. 
Rapid expansion resulted in a 31% in- 
crease in surface area and only a 15% 
increase in arch length of flaps simi- 
larly harvested from expanded skin. 
Load cycling resulted in an almost 
negligible amount of skin increase. All 
three techniques exhibited some im- 
mediate postexpansion stretchback. In 
terms of surface area, mean immedi- 
ate stretchback for prolonged and 
rapid skin expansion was 24% and 
15.4%, respectively. On the basis of 
flap arch length, mean immediate 
stretchback for prolonged vs rapid ex- 
pansion was 18.8% and 15.7%, respec- 
tively. Flap viability was not impaired 
by any of the three techniques. It is 
apparent from the above study that 
rapid intraoperative tissue expansion 
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has limitations on the amount of 
stretch and thus augmentation of skin 
that can be achieved. Machida and col- 
leagues concluded that rapid intraop- 
erative expansion is effective prima- 
rily for limited expansion to repair 
small defects, whereas prolonged tis- 
sue expansion provides the greatest 
amount of skin increase compared 
with other techniques. 


INDICATIONS 


The limitations of increased surface 
area of skin obtained by rapid intra- 
operative tissue expansion preclude its 
use for reconstructing large skin de- 
fects where there is considerable defi- 
ciency of adjacent skin for reconstruc- 
tion. However, rapid intraoperative 
tissue expansion is indicated in situa- 
tions in which primary closure of a 
skin defect may be problematic owing 
to limited availability of donor skin or 
to difficulty in the mobilization of do- 
nor skin because of tethering or tight- 
ness over underlying skeletal or carti- 
laginous frameworks. Another reason 
for its use may be to enhance donor 
skin in regions where distortion of im- 
portant anatomic structures is likely, 
such as the lower eyelid, the nostril, or 
the oral commissure. Likewise, rapid 
intraoperative tissue expansion may 
have a role as a preliminary step in fa- 
cilitating the development of various 
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ee 


local rotation or transposition skin 
flaps. Expansion could theoretically 
increase the amount of tissue in the 
flap, resulting in a slightly larger flap 
while still permitting donor site clo- 
sure with minimal! tensien. In addition 
to the increase in surface area, an in- 
crease in the arch of rotation can be 
expected from flaps developed from 
rapidly expanded skin.’ 

Sasaki‘ has used intraoperative tis- 
sue expansion to expand skin for na- 
solabial and midline forehead flaps. 
We have used intraoperative expan- 
sion of midline forehead flaps for nasal 
reconstruction and have been success- 
ful in gaining 1.5 em in width of addi- 
tional forehead skin for utilization in 
the flap. Clinically, Sasaki’ has indi- 
cated that up to 2.5 cm of tissue can be 
gained from each intraoperative ex- 
pander utilized. Because of the non- 
elastic nature of skin from the scalp, 
forehead, and nasal tip, the average 
tissue gain by intraoperative tissue 
expansion of these sites is less than 
that from skin located in other areas of 
the body? The limited amount of tissue 
gained by rapid expansion suggests 
that the use of two or more expanders 
would be beneficial if applicable. Like- 
wise, another approach would be to 
expand multiple areas adjacent to the 
defect with a single expander moved 
from one location to another to im- 
prove the efficacy of rapid intraopera- 
tive expansion. 


TECHNIQUE 


In general, smaller-volume expand- 
ers in the range of 1 to 50 ec are used 
for rapid intraoperative tissue expan- 
sion (Fig 1); however, we have found 
that a 250-cc volume expander is par- 
tieularly useful for the forehead, in 
anticipation of harvesting a midline 
forehead flap (Fig 2). Rapid intraoper- 
ative tissue expansion may be accom- 
plished with the patient under general 


Fig 2.— Top left, Proposed midline forehead 
flap measuring 5.25 cm. Top right, Intraopera- 
tive tissue expander utilized to expand fore- 
head flap. Center left, Rapid intraoperative ex- 
pansion has stretched wicth of proposed flap 
0.5 cm. Center right, Expansion has enhanced 
pliability of skin. Bottom left, Increased surface 
area obtained with expansion facilitates recon- 
struction of nasal defect and closure of donor 
site. Bottom right, Three months postoperative. 
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or TR anesthesia. The expander is 
usually placed i in a subcutaneous plane 
in the case of expansion of face or neck 
skin and under the galea in the case of 
‘scalp or forehead skin. A recipient 
‘pocket is created beneath the skin of 
-the planned expansion. The expander 
ean be placed through a limited inci- 

on placed at the junction between the 
area to be resected and the area to be 
expanded. When the surgeon is pre- 
-sented with a fresh defect, the ex- 
-pander is simply inserted under the 





=- adjacent skin through the defect itself. 


- Serial expansion can then proceed by 

inflation of the expander with saline 
for 3 minutes followed by deflation for 
3 minutes.’ This is repeated for three 


- cycles. Inflation is limited by intralu- 


minal pressure and tissue tolerance as 
. determined by palpation and the de- 
 gree of pallor elicited. Finger pressure 


| along the edge of the incision or defect 


. or the use of strategically placed sub- 
: cutaneous sutures will assist in pre- 


venting extrusion of the expander dur- 


ing inflation. The fill volume will in- 


1. Radovan C. Adjacent flap development using 
.an expandable Silastic implant. Presented at the 
Annual Meeting of the American Society of Plas- 


--<.-tie and Reconstructive Surgeons; 1976; Boston, 


Mass. 
2.. Radovan C. Breast reconstruction after mas- 
- -teetomy using the temporary expander. Plast Re- 


constr Surg. 1982;69:195-208. 


579. Argenta LC, Marks MW, Grabb WC. Selec- 
tive use of serial expansion in breast reconstruc- 
tion. Ann Plast Surg, 1983;11:188. 
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crease with each consecutive inflation. 


This is explained by tissue creep, 


which occurs as a result of forces 
exerted on the skin by the expander. 

Complications of intraoperative tis- 
sue expansion include bruising and a 
slight degree of ecchymosis of the ex- 
panded skin. More importantly, flaps 
developed from rapidly expanded skin 
may show signs of ischemia along the 
margins. This is rare for expanded 
flaps of the head and neck (2% ) but oc- 
curs frequently (26%) in the lower 
extremities.” To ensure against necro- 
sis of flaps harvested in areas of rapid 
intraoperative expansion, Sasaki’ rec- 
ommends trimming the flap if neces- 
sary until dermal bleeding from the 
cut edges can be documented. 


BOOSTER EXPANSION 


In situations in which prolonged tis- 
sue expansion has been utilized to gain 
additional tissue for reconstructive 
purposes, the previously placed ex- 
pander can be serially and rapidly hy- 
perinflated. This “booster expansion" 
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recruits the gain obtained by rapid in- 
traoperative tissue expansion and 
adds this to the tissue gained by pro- 
longed tissue expansion. The senior 
author (S.R.B.) has routinely per- 
formed booster expansion at the ter- 
mination of prolonged controlled tis- 
sue expansion used in recenstruction 
of the head and neck. The expander is 
hyperinflated with saline using in- 
traluminal pressure and tissue toler- 
ance as the limiting factors in dictat- 
ing the degree of inflation. Similar to 
rapid intraoperative tissue expansion, 
hyperinflation is maintained for 3 min- 
utes followed by 3 minutes cf deflation. 
The expander is deflated surticiently to 
cause laxity of the expanded skin. This 
cycle is repeated three times; then the 
expander is removed and reconstruc- 
tive surgery is initiated. In these cir- 
cumstances, we have gained an aver- 
age additional width of 1.0 to 1.5 em of 
forehead skin using booster expansion 

a precursor to designing midline 
forehead flaps. 
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Pneumocephalus Secondary to a 


Salem K Dav, Jr, MD; J. Lindhe Guarisco, MD; Richard A. Coulon, Jr, MD 


$: We report a case of pneumocephalus 
following a water jet injury to the nose in- 
curred during. a water-skiing fall. Pheumo- 


RS cephalus due to this type of injury has not 
been previously reported. to our knowl 


edge. Since this unusual injury may be as- 
sociated with serious complications, it 
must be promptly recognized and treated. 
{Arch Otolaryngol Head Neck Surg. 
1990;116:1435-1436) 


eem is a well-known 


entity following craniofacial 
trauma and neurosurgical proce- 
dures.'? It has also been reported fol- 
lowing intranasal surgery and in asso- 
ciation with intracranial tumors and 
infections and with rapid pressure 


-changes incurred while scuba diving.” 


An extensive review of the literature 
revealed that there have been no pre- 
Jsa eports of pneumocephalus sec- 
E) direct high-pressure water 
iry to the nasal airway. 


. REPORT OF A CASE 


A 26-year-old | man was ir his usual state 
of excellent. health until falling face first 
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while water skiing at a high rate of speed. 
At that time he felt a large rush of water 
enter his nose. He suffered only a minor 
headache and continued to ski that day. 
Later that evening, he began to suffer with 
a severe right-sided headache and came to 
the emergency department of the Ochsner 
Foundation Hospital, New Orleans, La, for 
evaluation. There were no apparent skeletal 
or soft-tissue injuries or neurologic find- 
ings, and the patient was discharged. The 
patient was again discharged home after a 
second presentation with similar com- 
plaints and again without associated find- 
ings. Twenty-four hours after the first visit 
to the emergency department, the patient 
returned for his third visit with complaints 
of continuing severe headache, photopho- 
bia, and temperatures up to 40°C. 

On admission, the physical examination 
disclosed minimal right periorbital ery- 
thema and swelling with no associated lac- 
erations or contusions. There were abso- 
lutely no signs of significant craniofacial 
trauma. A complete neurologic examina- 
tion was significant only for photophobia. 
The fundi were normal, and no meningeal 
signs or rhinorrhea were noted. Roentgen- 
ography and computed tomography of the 
skull revealed no definite fractures. How- 
ever, computed tomography did reveal a 
collection of air and a cerebral contusion in 
theright frontal area (Figure). Also evident 
on the computed tomographic scans were 
multiple opacified ethmoid air cells with 
mucous membrane thickening of the right 
ethmoidal sinus and left frontal sinus. 
Lumbar puncture disclosed the following 
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High-Pressure Water Injury to the Nose 


values: protein, 0.45 g/L: glucose; 39 mmol/ : 


L; white blood cells, 140 x 105/L (polymor- B 
phonuclear leukocytes, 0.56; lymphocytes, 
0.21; and monocytes, 0.12); and red blood 
cells, 7 x 10/L. A Grams stain of cere- . e 
eiie fluid was negative. The patient — 
began receiving intravenous antibiotics, 
and the right periorbital swelling second- 

ary to the ethmoiditis resolved within 2. 
days. The cultures remained negative. The |. 
patient was discharged ir excellent health =- 
after completing 10 days cf antibiotic ther- 

apy. He has remained wel since. 


COMMENT 


The presumed mechanism of injury 
was a microscopic fracture of the crib- 
riform plate secondary to the powerful 
air and water jet that entered the nose 
on impact with the water. It is hypoth- 
esized that air trapped superior tothe = 
water jet was forced across the eribri- —— 
form plate. This presumption: is based : 
on the lack of other signs or radio- 
graphic evidence of a ignificant base - 
of skull injury. To cur knowledge, ü 
pneumocephalus secondary to this 
mechanism has not previously bom 
reported in the English literature. 

In conclusion, high-pressure water 
injuries, such as those sustained in. 
water-skiing falls, may result in pneu- - 
mocephalus. This diagnostic possibil- - 
ity should be considered in al individ 
uals who sustain such injuries and. 
have eomplaints of persistent head- 
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S 





Computed tomographic scans showing pneumocephalus without evidence of fracture. Right-sided ethmoid 
opacification also noted on coronal view (right). 


aches. Computed tomography should 
be performed to confirm or rule out 
this possibility. If pneumocephalus is 
confirmed, the patient should be hos- 
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3. Yamuoto Y, Satoh T, Sakurai M, Asari S. 
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cerebral pneumocephalus evaluated with com- 
puted tomographic cisternography. Surg Neurol. 


pitalized and observed for symptoms 
and signs of meningitis or encephali- 
tis. The use of prophylactic antibiotics 
is debatable in basilar skull fractures; 


References 


1985;24:12-15. 

4. Walker FO, Vern BA. The mechanism of 
pneumocephalus formation in patients with CSF 
fistulas. J Neurol Neurosurg Psychiatry. 1986; 
49:203-205. 

5. Winton MD, Everet FD, Watts CH. Pneu- 
mococcal infection and gurgling in the head. Ann 
Intern Med. 1987;106:912-913. 

6. Maliwan N. Spontaneous pneumocephalus 
associated with mixed aerobic-anaerobic bacte- 


In Other AMA Journals 


ARCHIVES OF SURGERY 


Nobel Laureate: Clinical Surgeon, Surgical Scientist 
Maurice J. Jurkiewicz, MD (Arch Surg. 1990;125:1423-1424) 


On the Supply of Physicians 
Peter I. Buerhaus, PhD, RN, George D. Zuidema, MD (Arch Surg. 1990;125:1425- 


1429) 


Antibiotic Pharmacokinetics in Surgery 
Donald E. Fry, MD, David E. Pitcher, MD (Arch Surg. 1990;125:1490-1492) 


1436 


Arch Otolaryngol Head Neck Surg—Vol 116, December 1990 


however, with a mechanism of injury 
such as the one described above, ap- 
propriate antibiotic therapy should be 
started immediately. 
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a iditory Sensation in a 
With a Cochlear Implant 


Juiché Ito, MD; Junji Sakakibara, MD; Iwao Honjo, MD; 
Yasushi Iwasaki, MD: Yoshiharu Yonekura, MD 


! e The speech comprehension ability of 
"> patients with a cochlear implant is fairly 
good even when information from the im- 
plant device is insufficient. It is presumed 
that the higher brain system has important 
roles in. discriminating speech. The pur- 
pose of the present study was to investi- 
gate the function of the auditory cortices 
of a patient with a cochlear implant before 
and aster sound signal inputs. in this study, 
we used positron emission computed to- 
mography, which can detect brain activity 
by providing quantitative measurements 
of the metabolic rates of cxygen and glu- 
cose. Without sound signals, the auditory 
cortices of the patient showed remarkably 
low. metabolic rates. However, with the 
E cochlear implant device, the activity re- 
turned to near normal levels. These find- 
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M ost patients with profound or to- 

tal hearing loss cannot hear 
even with powerful hearing aids. Over 
the last two decades, a number of 
medical centers have attempted to im- 
plant oneor moreelectrodesinthecoch- 
lea of deaf patients to stimulate elec- 
trieally the residual auditory nerve.'? 
Among the implantable devices, the 
multichannel cochlear implant device 
has been reported to give good re- 
sults. Even with the multichannel de- 
vices, the signals from the electrodes 
to the brain are very simple compared 
with those from the normal cochlea. In 
particular, results of consonant confu- 
sion test scores remained low. How- 
ever, even with insufficient. signals, 
patients with cochlear implants have 
started to show good speech compre- 
hension ability. Several months after 
cochlear implantation, they are able to 
understand everyday conversation 
without the necessity of lip-reading.’ 
This may be aided by higher brain 
activities. 

Brain activities in animals have 
been investigated fully; however, al- 
though there have been a few success- 
ful experiments,’ human brain activi- 
ties are still not well understood. Re- 
cently, positron emission tomography 





on Emission Tomographic Study 


(PET) has been used for regional phys- 
iological and biochemical measure- — 
ments.** Positron emission tomogra- 
phy provides quantitative measure- 
ments of regional metabolie rates for 
oxygen and glucose in humans. It is 
also able to produce a three-dimen- 
sional representation of the brain, 
with resolution better than 2 em in 
both the horizontal. and vertical 
planes. Under normal circumstances, 
PET measurements are thought to re- 
flect the local rate of neuronal activity. 

In the auditory cortex area, PET was 
used to map alterations in local neu- 
ronal activity and showed systematic 
changes in the activity depending on 

the frequency of the stimulating pure 
tone.”* : o 
In the present study. the changes in "ES 
the brain activities. associated with |. 
auditory areas in a preling al deaf. 
subject with a cochlez ám ins 
investigated using PE' ` The results of Ee 
sound stimulation before and after the — 
operation were compared. * 





NEROBI OF A CASE. 


A 38-y ear-ohd man had heen tre ated with. 
streptomycin when he was 142 year E 
Subsequently, he deve! loped profo nd hear- 
ing loss. We amplenteds an Australian 22- UU 
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. i Fig 1.—Pure tone audioga before the coch: 
» dear implant operation. . 


= ¢hannel implantable electrode into his left 
cochlea on January 30, 1989. Fig 1 shows the 
audiogram before the operation. 
The control study was performed 1 month 
before the cochlear implant operation. At 
that time, the patient was nearly deaf and 
no sound stimulation was transmitted to 
his brain. 

D The auditory stimulation study was per- 
| formed 3 months after the operation and 2 
months after the beginning of sound stim- 
ulation (rehabilitation). During PET sean- 
| os ommg,the patient was told to listen carefully 

to the auditory stimuli sound. - 
— "A whole-body, multislice PET, Positolog- 
= dea IU, was used in this study. A positron- 
releasing chemical, fludeoxyglucose F 18, 
was used to measure local changes in the 
2 cerebral glucose metabolism. To determine 
hether the PET results were influenced by 
etaboli ism alone or if they were influenced 
: od circulation, single photon emission 
d tomography, using '?I-N-isopro- 
dineamphetamine, which detects 
ulation of blood, was also per- 
Detailed explanation of PET 
ing procedures has been given else- 

























e RESULTS 


xamination of activity changes 
the primary auditory cortex and as- 
sociate cortex was performed. Figure 2 
| shows the PET results i the control 
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study. Before the operation, without 
sound stimulation, low activity areas 
were broadly distributed in the left 
middle frontal, posterotemporal, and 
parietal cortices. In the right hemi- 
sphere, low activity areas were seen in 
the parietal and temporal lobes and in 
Heschl’s gyrus (slice 6). However, even 
in the low activity areas, the activities 
in the right hemisphere were higher 
than in the left hemisphere. Single 
photon emission computed tomogra- 
phy was performed to detect the cere- 
bral blood flow. Figure 3 shows the re- 
sults of the single photon emission 
computed tomographic images. In the 
left thalamus, a low blood flow area 
was found, but the decrease in activity 
in this area was much smaller than in 
the low activity areas detected by the 
PET study. 

Three months after the cochlear im- 
plant operation, PET was performed 
again. The patient was told to listen 
carefully to the sound stimulation. 


Figure 4 shows the results. The large 
low activity areas that were found be- 


fore the operation had disappeared, 


and there was no remarkable differ- 
ence between the left and right h hemi- P 


spheres. 
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COMMENT 

It has been thought that several 
months to years of rehabilitation are 
necessary for patients with cochlear 
implants to recover their speech per- 
ception ability. However, ia our expe- 
rience, the ability to discriminate vow- 
els and consonants and the ability to 
discriminate speech tracking reached 
a plateau 3 to 4 months after the oper- 
ation, and we did not observe any 
remarkable improvement after that 
time,’ The signals from the implanted 
material are very simple compared 
with those from normal cochlea; how- 
ever, the patients could understand 
speech well, perhaps because of help 
from the higher brain system. Speech 
discrimination rehabilitation in pre- 
lingual deaf patients, as in this case, 
has been reported to be more diffieult 
than in postlingual deaf patients. In 
this case, the score of the vowel confu- 
sion study was still only 409% 1 year 
after the operation. 

Positron emission tomography per- 


formed before the operation on this . - 


subject showed large low activity - 
areas throughout the primary audi- 
tory cortex and associated cortex. 
Since the results of the single photon 
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Fig 2.—Positron emission tomographic images demonstrating cerebral 
glucose metabolism in the control state (before the cochlear implant op- 


eration). The arrowhead indicates the low activity areas. 


Fig 3.— Single photon emission computed tomographic images in the 
control state. No remarkable difference between bilateral hemispheres. 


Fig 4. —Positron emission tomographic images 
with sound signals. The low activity areas on 
the left, which were visible before the opera- 


tion, have almost disappeared. 


emission computed tomography were 
almost normal, the low activity areas 
that appeared in the PET images were 
thought to be purely a result of low 
metabolic activity, which may be 
caused by the absence of sound signal 
inputs. However, after the beginning 
of rehabilitation, the PET images dur- 
ing sound stimulation showed increas- 
ing levels of activity in the left parietal 
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cortex. It is interesting to note that 
this increase was found not only in the 
primary auditory cortex, but also in 
the auditory associate cortex. This re- 
sult indicates that the sound signals 
were transmitted to the auditory cor- 
tex; it also indicates that activities 
that discriminate the signals as speech 
have taken place. 

On the contrary, it has been reported 
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that the activity in PET images of the 
primary visual cortex of subjects who 
had become blind when they were very 
young was higher than in normal 
subjects." Even in the same sensory 
area, such discrepancies occur. There- 
fore, it may be hasty to judge that the 
increase in the activity in PET images 
corresponds to an increase in brain ac- 
tivity. 
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Use of the Levator Scapulae 








cle Flap 


in Head and Neck Reconstruction 


Arnold L. Goodman, MD, Paul J. Donald, MD, FRCSC 


€ There are numerous techniques avail- 
. able for reconstruction of defects follow- 
"ing composite resection of oral cavity and 
sos; oropharyngeal tumors. No single tech- 
^ nique is applicable in all situations. The 
levator scapulae muscle flap is well known 
for its application in carotid protection. 
Little attention is paid to its usefulness in 
other aspects of head and neck recon- 
struction. We have been using the levator 
scapulae muscle flap for a variety of re- 
constructive problems. The flap is useful 
for buttressing intraoral suture lines, clos- 
ing intraoral defects, and providing soft 
tissue to fill in dead spaces and bulk out 
lateral and anterior oral defects. The leva- 
tor flap was found to be easy to elevate, 
safe, and reliable with a minimum of wound 
complications. A review of 18 patients, 
representative case studies, and a discus- 
sion of surgical technique and relevant 
anatomy and blood supply is presented. 
(Arch Otolaryngol Head Neck Surg. 
1990; 116: 1440-1444) 















S ingle stage reconstruction opti- 
hh mizing function and cosmesis is 
- . the goal of all reconstructive surgeons 
- following adequate extirpation of can- 
-eers of the head and neck. In dealing 
. with tumors of the oral cavity and 
- oropharynx this goal often proves to be 
- elusive. The plethora of reconstructive 
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options in this area, including primary 
closure, split-thickness skin grafts, 
myocutaneous flaps, and free flaps, all 
have limitations and involve compro- 
mises of one form or another. It is 
axiomatic to those performing this 
type of surgery that the reconstructive 
technique must be individualized to 
the given patient and surgeon, and 
that no single technique has proven 
universally effective. 

Primary closure of defects involving 
the oral cavity or oropharynx in conti- 
nuity with a neck dissection is the 
simplest and most direct method of 
reconstruction. Inherent in this tech- 
nique is often a scarcity of mucosa and 
soft tissue, making an adequate lay- 
ered closure difficult or tenuous. Pri- 
mary closure with at least two layers 
or more is preferred! but often results 
in some tethering of the tissue with 
resultant functional impairment. 

For larger defects of the oral cavity 
and oropharynx, myocutaneous flaps 
and, in particular, the pectoralis major 
myocutaneous flap have become the 
mainstay of reconstruction. These 
flaps provide excellent lining and soft- 
tissue bulk. They are highly vascular- 
ized and provide for good wound safety 
and reliability. On the other hand, the 
flaps are often so bulky that they are 
technically difficult to use and an im- 
pediment to delicate contouring.” They 
also result in large, insensate areas in 
the oral cavity, impairing speech and 
swallowing. The latter problem is es- 
pecially prominent in oropharyngeal 
reconstruction.’ Free flaps, while an 


exciting new area of reconstruction, 
are time-consuming, leave a signifi- 
cant donor defect, and require micro- 
vascular expertise; not currently in the 
realm of the average head and neck 
surgeon. 

For the last 2 years we have been 
using the levator scapulae muscle flap 
to solve a variety of these reconstruc- 
tive problems following extirpation of 
moderate-size tumors of the oral cav- 
ity and oropharynx. A review of pa- 
tients, representative case studies, and 
description of the surgical technique 
and relevant anatomy anc blood sup- 
ply is presented. 


PATIENTS AND METHODS 


The operative notes and charts of pa- 
tients undergoing surgical resection and 
reconstruction of tumors of the oral cavity 
and oropharynx at the University of Cali- 
fornia Davis Medical Center, Sacramento, 
between January 1987 and Mazch 1989 were 
reviewed. Eighteen patients with T2 to T4 
squamous cell carcinoma of the oral cavity 
or oropharynx were reconstructed follow- 
ing composite resection using a levator 
scapulae flap. A review of these patients, 


use of the levator flap, and reference to sur- 


gical outcome is presented in Table 1. 


Anatomy 


The levator scapulae is a thick straplike 
muscle that arises by four separate tendons 
from the transverse processes of the first 
four cervical vertebrae (Fig 1). It inserts 
into the medial border of scapula from the 
superior angle to the spine. Itsinnervation 
is from C3 to C4 and occasional y C5 via the 
cervical plexus? Following a radical neck 
dissection, it forms part of the floor of the 
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Table 1.— Case Summary Levator Scapulae Muscle Flap Reconstruction : = 












Patient / Primary 
Age, y/ Tumor; Recon- 2 NI 
Sex Staging Procedure struction . Outcome: 
1/60/F  Tonsillarfossa, ^ Hemiglossectomy, Primary closure; Uncomplicated. 

palate, partial tevator to postoperative 






















anterior pharyngectomy, buttress suture Course 
tongue; T3, hemimandibulectomy, line and eS 
N2b radical neck soft-tissue bulk 

dissection 
























Uncómplicatel 








intire levator scapulae mus- 2/57/F . Oropharynx, Hemiglossectomy, Primary closure; 
; its supericr attachments, base of partial levator to postoperative 
v E tongue; T2, pharyngectomy, buttress suture course i 
N1 hemimandibulectomy, line and 
radical neck soft-tissue bulk 







dissection 


3/57/M  Retromolar Hemiglossectomy, Primary closure; Uncomplicated 
tongue; T2, hemimandibulectomy, levator to postoperative 














ie | N1 radical neck buttress suture course 

vieal : ery. These as äre P. necessity diseastion hae nd : 
transected when the muscle is rotated su- soft-tissue bulk | : 
periorly. The superior portion of the muscle 4/47/M  Lateraltongue; — "Pullthrough" Levator flap to Postoperative. 
15 supplied by transverse branches of the T2, N1 hemiglossectomy, close defect, wound infection; 
ascending cervical artery that traverses | radical neck covered with healed — 
deep to the scalene fascia entering the me- GaSECHON oa SMeoondady 
dial portion of the muscle. ith et al? | : rei : 
f i4 m d: ies Smith et al 5/682/M  Retromolar Hemiglossectomy, Primary closure; Uncomplicated 

OUNO USE RECS OME Cory ical artery to be tongue; T4, hemimandibulectomy, levator to postoperative 
variable, arising from either the transverse N2b radical neck buttress suture ^ ^ Coürse 
cervical artery, inferior thyroid artery, or dissection line and 


soft-tissue bulk 


the thyrocervical trunk. He emphasized the 
: Primary closure; 


importance of preserving the ascending 








6/70/M Lateral floor of  Hemiglossectomy, Uncomplicated 











DRM j : mouth; T3, hemimandibulectomy, levator to postoperative 
cervica! artery to ensure the survival of the NO radical neck bultress suture bourse 
muscle flap. dissection line and 






soft-tissue bulk 
Levator to close 






Also noted was a posterier supply to the 
superior end of the muscle from small 












7/58/M Lateral floor of Hemiglossectomy with Uncomplicated 









branches of the vertebral artery passing mouth; lingual split, l defect, covered postoperative 
Bech Hd recurrence pull-through radical with split- course 
between the transverse proeesses of C1, C2, neck dissection thickness Skin 






or C3. graft 


Hemiglossectomy, Primary closure; Uncomplicated 
hemimandibulectomy, levator to postoperative 









8/46/M  Tonsil; T3, NO 


! Technique 







Following a standard radical neck dis- partial buttress suture course 
section the levator scapulae muscle forms pnaryngectomy, una ang 
radical neck soft-tissue bulk 







part of the "floor" of the surgical field lying 
just posterior to the scalenus posterior and 
sealenus meditis muscles. The muscle is 
mobilized using the technique described by 
Gacek and Zonis’ for utilization of the 
muscle for protection of the carotid artery. 


dissection 


Hemimandibulectomy, Primary closure; Uncomplicated 
partial levator to postoperative 
pharyngectomy, buttress suture course 
radical neck line and l 
dissection soft-tissue bulk 












9/73/F 





Tonsil; T2, N2b 























Uncomplicated 


















Th f: t th te d t 10/66/M Inferior alveolar — Hemimandibulectomy, Primary closure; i 
| e ascia a e anterior an posterior ridge: T2, NO partiel giosseclóny. dentibus puree 
-. borders of the muscle is incised. The distal rac neck bul ees siles acuma 
| porti of the muscle i is deed elevated dissection line and | 






soft-tissue bulk 





Uncomplicated 












le in Fe: neck. The muscle] is 11/58/M Floor of mouth, Resection of floor of Primary closure; 
We CC M s; lateral mouth and lateral levator to postoperative 
th blunt dissection in a su- tongue; T2, tongue with lingual buttress suture course 
a sufficient distance to NO split, pull-through line and | 
radical neck soft-tissue bulk 







n into the defect without 
This | dissection 


Hemiglossectomy, Primary closure; Uncomplicated 
hemimandibulectomy, levator to postoperative 








12/56/F 





but the saperior attach- Tonsil; T3, NO 


uscle. This has been aecom- 











partial buttress suture course. 
Am increase in complica- pharyngectomy, line and i : 
radical neck soft-tissue bulk 





dissection 


Anterior floor of | Resection of anterior 
mouth; T4, floor of mouth, 














Bilateral levator Postoperative chyle 
flaps to — leak; no leak of 





13/77 /F 











N3b anterior tongue, reconstruct oral suture line 
anterior mandible, -buik to anterior : i 







bilateral neck defect. 
dissection 
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Fig. 1.—Anatomical drawing of levator scapulae with or- 
-igin insertion relations. SCM indicates sternocleidomas- 


toid; LS, levator scapulae. 





Patient / 
Age, y/ 
Sex 
14/49/M 










.. 18/58/M 









“16/60/M 



















VATITAIF 


s 18/ 59/F 


Primary 

Tumor; 

Staging 
Tonsil; T2, N3b 


Lower alveolar 
ridge; T2, 
N2b 


Tonsil; T3, N1 


Lateral oral 
tongue 
posteriorly; 
T2, NO 


Soft palate, - 
maxillary - 
sinus, 
infratemporal 
fossa; T4, NO 








Procedure 


Hemimandibulectomy, 


partial 
pharyngectomy, 
radical neck 
dissection 


Hemimandibulectomy, 


floor of mouth 


resection, radical 


neck dissection 


Partial glossectomy, 
hemimandibulectomy, 


partial 
phatyngectomy, 
radical neck 
dissection. 


Partial: glossectomy, 


floor of mouth 
resection, pull 


through radical neck 


dissection 


Inferior maxillectomy, 
hemimandibulectomy, 


. partial 


pharyngectomy, and 
soft palate excision; 
resection pterygoid 
muscles, dissection 
Skull base, radical 
neck dissection 





Fig 2. — Steps in raising and using levator scapulae flap. Left, Inferior aspect of muscle 
is amputated low in the posterior triangle of the neck and flap elevated to its origin from 
transverse processes of C1 to C4. Right, Flap rotated into position to bolster intraoral 
suture line. Arrow indicates arch of rotation into defect. 


Recon- 
struction 


iin beberuriai anam maa a 


Primary closure; 
levator to 
butiress suture 
line and 
Soft-tissue bulk 


Primary closure; 
levator to 
buttress suture 
line and 
soft-tissue bulk 


Primary closure; 


levator to 
buttress suture 
line and 
soft-tissue bulk 





Primary closure; 
levator to 
buttress floor 
of mouth 


Primary closure; 


levator to fill in 


pharyngeal wall 
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| Table 1.—Case Summary Levator Scapulae Muscle Flap Reconstruction — (cont) 


Outcome 


Uncomplicated 
postoperative 
course 


Small necrosis of 
skin flap; no 
fistula or deep 
infection 


Infected 
supraclavicular 
hematoma; no 
fistula; drained 
and healed 
secondarily 

Uncomplicated 
postoperative 
course 


Uncomplicated 


postoperative 
course 









a second layer to buttress a mucosal suture 
line and provide soft-tissue bulk to fill in a 
potential dead space. This latter applica- 
tion is particularly useful in patients in 
whom a "pull-through" procedure has left a 
gap between the resected tongue, orophar- 
ynx, and the mandible. 


RESULTS 


Eighteen patients are deseribed in 
Table 1. Of these patients, 15 had the 
levator scapulae muscle flap used to 
buttress a mucosal closure of the ton- 
sillar fossa, tongue, or floor of mouth 


area. Two patients had the muscle flap a oe 


used to bridge a mucosal gap where 
primary closure was not possible and 
were covered with a split-thickness 
skin graft. 

One patient had bilateral levator 
scapulae musele flaps rotated into the 
anterior aspect of the floor of mouth 
for soft-tissue bulk following an ante- 


rior floor of mouth, tongue, and ante- 


rior mandible resection. 

Another patient had only part of the 
flap covered by a skin graft and much. 
of it was left bare. The graft was suc- 
cessfully reepithelialized from adj: an 
cent mucosa. | 

Wound complications are reviewed 
in Table 2. In the group of 18 patients, 
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Fig 3.—Patient 14 levator flap to reconstruct lateral pharyngeal defect. Left, Flaps elevated. Arrow at distal 
end of flap. Hemostat at inferior border. Right, Flaps rotated into operative defect. Arrow indicates distal end 


of flap filling lateral defect. 


Table 2.— Wound Complications 


Patient Complications Treatment 
Postoperative wound infection Wound opened, débrided 


Small fistula en postoperative day 9 










13 Chyle leak 


16 Supraclavicular wound infection 


there were a total of four wound com- 


‘plications. Patient 13 had a left-sided 


chylous fistula following bilateral rad- 
ical neck dissection and required re- 
turn to the operating room for control 
of the fistula. However, the intraoral 
suture line and levator flaps remained 
intact and viable with no evidence of 
fistula formation during the hospital 
course. Patient 9 was the only patient 
in the group to develop an orocutane- 
ous fistula. On the ninth postoperative 
day, this patient was noted to have 
some erythema of the wound, which 
was opened and a small amount of sa- 
liva expressed. The wound was treated 
with local wet to dry packing and the 
fistula closed spontaneously over the 
subsequent 12 days. 

Patient 16 developed a postoperative 
supraclavicular wound infection that 
was believed to be secondary to an in- 
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Limited wound opening; closed 
spontaneously on postoperative day 24 


Returned to operating room for ligation; no 
leak of intraoral suture line 


Limited wound opening; healed 
secondarily 


fected hematoma. The infection was 
localized well away from the area of 
the levator flap and was easily man- 
aged with opening a small portion of 
the wound, and with local packing 
changes. 

Patient 4 had the only major wound 
infection. He underwent right radical 
neck dissection and "pull-through" 
hemiglossectomy for a T2, N1 carci- 
noma of the lateral tongue. Recon- 
struction with a levator flap covered 
with a split-thickness skin graft was 
performed to close the intraoral de- 
fect. On postoperative day 10, he de- 
veloped a significant wound infection 
that required wide opening of the 
wound and periodic débridement. At 
no time was saliva seen in the wound 
and the wound healed secondarily with 
local wound care. 

The remaining 14 patients healed 
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primarily without wound complica- 
tions or fistula formation. 


REPORT OF CASES 


Case 7.—A 58-year-old man with a his- 
tory of squamous cell carcinoma of the left 
floor of mouth was initially treated at 
another hospital with a local resection and 
postoperative radiation therapy in April 
1988. The patient noted a mass on the left 
side of his neck in November 1988. He had 
a 28-pack-year history of smoking and he 
drank four to six cans of beer per day, but 
was otherwise in good health. On examina- 
tion, the left lateral aspect of his tongue had 
a well-healed scar with an area of indura- 
tion deep to the scar. A 5-cm firm, mobile 
left jugulodigastric node was present. In 
November 1988, the patient underwent a 
hemiglossectomy, lingua’ mandibular split 
with pull-through, and left radical neck 
dissection. For reconstruction, a levator 
scapulae flap was sutured into the cut edge 
of the oral defect and covered with a split- 
thickness skin graft, quilted into place. The 
postoperative course was uncomplicated, 
and the patient left the hospital on postop- 
erative day 12, well healed, and taking 
nourishment orally. 

Case 12.—A 56-year-old woman first 
noted a painful ulceration in the back of her 
throat with dysphagia and odynophagia, 
accompanied by a 4.5-kg weight loss. Med- 
ical history was signifieant for hyperten- 
sion, a 44-pack-year history of smoking, and 
heavy alcohol use. On examination she was 
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foundto have an uleerated mass in the right 
tonsillar fossa with extension onto the soft 
palate : and tongue base. She was staged as 
T3, NO, MO. She underwent a right-sided 
composite resection with partial pharyn- 


`- gectomy, partial glossectomy, and hemi- 


- mandibulectomy. She was reconstructed by 

. primary closure of the defect. A levator 

- muscle flap was then elevated and placed 
behind the intraoral suture line to buttress 

< ‘the closure and provide bulk to the defect in 
the area of the missing mandibular angle. 
-The postoperative course was uncompli- 
> cated and she was discharged on postoper- 

= ative day 14, well healed, and tolerating a 

: -liquid diet. 

Case 13.—A 77-year-old woman pre- 
sented with a 3-month history of a lump 
under her chin. Medical history was signif- 
icant for hypertension and osteoporosis. On 
examination, she was found to have a 5-em 
mass in the anterior aspect of the floor of 
mouth fixed anteriorly to the symphysis of 
the mandible with direct extension through 

; the bone and overlying skin. Neck exami- 
nation revealed multiple small nodes in the 
- right and left submandibular areas. She 
C. underwent a resection of the anterior as- 
^: pect of the floor of the mouth, anterior as- 
pect of the tongue, and the anterior aspect 
Of the mandible with overlying skin and a 
© portion of the lower lip as well as bilateral 
radical neck dissections. She was recon- 
structed with an Abbe flap to the lower lip, 
primary closure of the anterior skin, and 
<< floor of mouth with bilateral levator scap- 
-~ulae flaps to provide soft-tissue bulk to the 
anterior aspect of the floor of the mouth 
(Fig 3). Because of severe osteoporosis, at- 
tempts to place a biphase external mandib- 
ular appliance were aborted. Her postoper- 
|... ative course was complicated by a left-sided 
_.chyle leak, which required return to the op- 
erating room for ligation, partial necrosis 
of the neck skin, and pulmonary problems. 
_ The intraoral closure remained intact. The 
- s chyle leak resolved. The neck wound was 
- covered with a skin graft, and the Abbe flap 
“was divided at 4 weeks postoperatively. She 
5 was discharged from the hospital com- 
-pletely healed. 
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COMMENT 


The utility of regional muscle flaps 
in head and neck reconstruction has 


long been known. Gullane? in his re- 


view of muscle flaps in head and neck 
surgery lists the following uses: (1) 
augmenting regional deficiencies alone 
or as an osseous myocutaneous flap; (2) 
rehabilitating the oral cavity follow- 
ing major ablation and supplying a bed 
for skin grafting; (3) assisting in facial 
reanimation; (4) protecting vital vas- 
cular structures such as the carotid 
and innominate arteries; and (5) as- 
sisting in mastication and deglutition 
by providing suspension and support. 

Gullane? specifies the following nine 
muscles of the head and neck that are 
readily available for reconstructive 
purposes: masseter, temporalis, ster- 
nocleidomastoid, frontalis, digastric, 
strap muscles, trapezius, platysma, 
and levator scapulae. The levator scap- 
ulae is known mainly for its use in ca- 
rotid artery protection. 

Smith et al* presented a detailed 
discussion of the blood supply to the 
levator scapulae, based on cadaver dis- 
sections and findings, at radical neck 
dissection. In recent years, interest in 
the use of the levator scapulae for ca- 
rotid artery protection has waned. 
Beekuis? questioned the viability of 
the superiorly based flaps and Krause 
et al" found it to be of limited value in 
preventing carotid rupture. 

The only other reported use of the 
levator scapulae muscle flap in the 
literature was by Marks and 
Cummings.” They described using a 
superiorly based levator scapulae flap 
to fill a defect in the floor of the mouth 
following a composite resection. The 
flap was then covered with a skin graft. 
The flap was used successfully, but 
their communication involved only a 
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single case report. 

Over the past 2 years, we have had 
experience with the levator scapulae 
muscle flap in 18 patients following the 
composite resection of moderate-sized 
cancers of the oral cavity and orophar- 
ynx. The flap was used for a variety of 


reconstructive problems, including 
filling oral cavity defects, as in Mark 
and Cummings’ case," buttressing in- 
traoral suture lines, and providing 
soft-tissue bulk for filling in potential 
dead space in both lateral and anterior 
mandibular defects. 

The levator scapulae is easy to ele- 
vate following a standard neck dissec- 
tion, adds little time to the procedure, 
and does not require a separate opera- 
tive field. It can be designed to reach 
the anterior arch of the mandible 
without difficulty. Since it is deep to 
the scalene fascia, and therefore out- 
side the field of standard oncologic ap- 
proaches, the flap is, at least in theory, 
oncologically sound. No evidence of lo- 
cal recurrence in the region of the flap 
has been experienced to date. In our 
series, even with the muscle based on 
a small superior pedicle, we found the 
flap to be dependable, with a low inci- 
dence of wound complications. We had 
one small fistula and one significant 
wound infection. 

Our experience with 18 cases in 
which the levator scapulae muscle flap 
was used in head and neck reconstruc- 
tion is presented. The levator scapulae 
muscle flap was found to be useful for 
filling intraoral defects, buttressing 
intraoral closures, and providing soft- 
tissue bulk following composite resec- 
tions. The flap is easy to elevate, reli- 
able, and oncologically sound. It is a 
useful adjunct in the armamentarium 
of the head and neck reconstructive 
surgeon. 


rotid artery protection. Trans Am Azad Ophthal- 
mol Otol, 1974;78:128-134, 

9. Gullane P. Muscle flaps in the head and neck. 
J Otolaryngol, 1979;8:132-137. 

10. Beekuis J. Comments on use c? carotid ar- 
tery protection. Arch Otolaryngol. 1366;84:719. 

11. Krause LE, Mercino Torres A, Campos R. 
Radical neck dissection: evaluation c? 230 consec- 
utive cases. Arch Otolaryngol, 1911,94:153-157. 

12. Marks NJ, Cummings CW. The levator 
scapulae muscle flap: a new use. J Laryngol Otol. 
1985;99:471-474. 


Head and Neck Reconstruction— Goodman & Donald 





jS 
i 
4+ 
ET 
Y 
4 














arotid E Duct Communicating With 


a Lal ial Pit and Ectopic Salivary Cyst 


Moises À. Arthas, MD; Linda J. Dindzans, MD; Charles D. Bluestone, MD 


è Labial pits are usually described as 
blind epidermal invaginations of lip mu- 
cosa with occasional drainage of minor 

a. Salivary gland secretions. A case of an ab- 
"^ errant parotid duct in communication with 
v both a unilateral, commissural labial pit 
and an interposed salivary cyst is pre- 
sented. A 7-year-old boy who had experi- 

enced lifelong clear drainage from a con- 

genital pit at his right oral commissure de- 
veloped fever, pain, and a submucosal 
mass of the right cheek over a 6-week pe- 

riod. A preoperative sialogram through the 

pit demonstrated a. communication be- 

tween the oral commissure fistula, an in- 
tervening salivary cyst, and a proximal 

‘tract from the cyst to the parotid gland. An 

en bloc resection of the pit, fistula tract, 

and cyst was performed through a trans- 

» oral approach T The Hissection was medial 





2A Head Neck Surg. 
43447) | 


E etopic parotid ducts and labial pits 

are extremely rare congenital 
anomalies, even when found in isola- 
tion. We describe the diagnostic eval- 
uation, treatment, and possible em- 
bryologie origin of an unusual case of 
an ectopic parotid duct communicating 
with a lip pit and a salivary cyst. To our 
knowledge, this is a first article on this 
anomaly. 

Congenital parotid fistulas have 
been described in association with 
branchial cleft abnormalities, aber- 
rant rests of salivary tissue, and two 
cases of congenital cutaneous Sten- 
sen’s duct orifices in children with as- 
sociated auricular deformities.’ Con- 
genital labial pits are blind epidermal 
invaginations of the lower lip mucosa 
that exhibit autosomal dominant in- 
heritance with variable penetrance, 
and occasionally produce drainage of 
minor salivary gland secretions. 


Accepted for publication April 3, 1990. 

From the Department of Otolaryngology, Eye 
and Ear Institute (Dr Arriaga), and Department 
of Pediatric Otolaryngology, Children’s Hospital 
of Pittsburgh (Drs Dindzans and Bluestone), 
University of Pittsburgh (Pa) School of Medicine. 

Presented in part as a poster at the annual 
meeting of the American Society for Pediatric 
Otolaryngology, San Diego, Calif, June 1989. 

Reprint requests to the Department of Pediat- 
ric Otolaryngology, Children’s Hospital of Pitts- 
burgh, 3705 Fifth Ave at DeSoto street, Pitts- 
burgh, PA 15213 (Dr Bluestone). 


| Head Neck Surg— Vol 116, December 1990 


REPORT OF A CASE 


A "-year-old white bey, with a lifelong — 
history of clear drainage from a congenital |. 
pit at his right oral commissure, developed ^ 
a submucosal mass of the right cheek that. — 
had persisted for 6 weeks and was associ- ~ 
ated with pain, fever, and markedly ine io 
creased secretions from the labial. pit. No — 
previous mass in the cheek had been noted bs 
by his parents. CUR 

The child was the product of a terim preg- B 
nancy, with an uncomplicated spontaneous Dt 
vaginal delivery. The prenatal course was — 
normal, and there was no known exposure 
to mutagenic agents. The child was age ap- — 
propriate throughout his development. : 

The mother had bilateral, congenital — 
commissural lip pits that intermittently — 
produced clear secretions with mastication, | . 
but she did not have a demonstrable mass ^ 
in either cheek. The family history was 
otherwise negative. ht 

On physical examination, the child hada 
2.5 X 2-em submucosal right cheek mass. 
that was tender. Pressure on the submu- 
cosal mass produced purulent | cretions | 
from which Staphylococcus aureus was cul- 
tured. Although a Stensen' 8 duct. papilla 
was present, secretions. could not. be ex- 
pressed from this area when pressure was | 
applied to the right parotid gland. The con- ` = 
tralateral parotid and- submandibular e. 
drainage was normal, and there were no 
other lip or palate anomalies. T atment 
with oral antibiotics resolved th 
purulent drainage; ho wey 
mass and increased secretions persisted. 
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Prior to surgical excision, an intraopera- 
tive sialogram was performed by cannulat- 
ing the lip pit (Fig 1). The sialogram dem- 
onstrated a single tract from the oral com- 
missure fistula to a buccal cyst and a 
proximal tract extending from the cyst to 
the parotid gland (Fig 2). Since the buccal 
mass clinically appeared medial to the buc- 
cinator, the mass was resected via a trans- 
oral approach. The labial pit, fistula tracts, 
and inflamed cyst were excised in continu- 
ity. The communication with the parotid 
duct was transected, and the proximal seg- 
ment of the parotid duct was marsupialized 
onto the buccal mucosa. Postoperatively, 
the child did well, but he had a mild weak- 
ness of the buccal branch of the facial nerve 


"v 





Fig 1.—Intraoperative photograph shows an 
intravenous catheter placed in a labial pit of a 
7-year-old boy with a congenital communica- 
tion between a lip pit, ectopic salivary cyst, and 
parotid duct. Note clear drainage (arrow) at 
entry point of catheter at oral commissure. This 
catheter was used for injecting radiopaque 
contrast media for the sialogram obtained at 
the time of surgery. 


Fig 3.—Photomicrograph of collapsed cyst wall. Arrows indicate 
squamous epithelium surrounding collapsed lumen. 
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that resolved by the fourth postoperative 
week. After 1 year follow-up, the cyst has 
not recurred. 

The histopathologic findings were consis- 
tent with a duct communicating with an 
epithelial cyst and ectopic, infected salivary 
tissue. Figure 3 is a photomicrograph of the 
specimen illustrating the collapsed cyst, 
and Fig 4 illustrates a cross section through 
the duct at the oral commissure. 


EMBRYOLOGY 


Numerous theories have been proposed 
for the origin of labial pits. At 6 weeks the 
embryo develops lateral sulci, which are 
small invaginations of the mandibular proc- 
ess that normally are obliterated and in- 





Fig 2.—Intraoperative sialogram. Small arrow 
indicates salivary cyst and large arrow shows 
a communication with the parotid duct. 


corporated into the lip substance. Attrib- 
uting labial pits to the persistence of these 
embryonic sinuses is currently the most ac- 
cepted hypothesis.‘ 

The parotid anlage also first appear in the 
6-week-old embryo. The gland and its 
drainage develops from the posterolateral 
stomodeum as an ectodermal bud; however, 
communication with the oral cavity does 
not occur until the fifth month. 


COMMENT 


This case exhibits features charac- 
teristic of congenital parotid duct 
anomalies, heterotopic salivary tissue, 
and labial pits. A search of the En- 
glish-language medical literature re- 
veals no case of aberrantly located 
congenital Stensen’s duct orifices as an 
isolated anomaly. Grundfast et al! re- 
ported a case of a child born with an 
aberrant, cutaneous Stensen's duct 
and ipsilateral preauricular skin tags. 
In this case the orifice was in situ, but 
externalized. 

Heterotopic salivary gland tissue 
has been reported in numerous loca- 
tions that include intraparotid nodes, 
base of tongue, tonsillar fossa, lip, pal- 
ate, mandible, branchial cleft cysts, 
thyroglossal duct cysts, the middle ear, 
mastoid, and throughout the neck.’ In 
addition, there have been reports of 
malignancy with metastases arising 
from heterotopic salivary gland tis- 
sue.^ 

In Rothner's review? of aberrant 
salivary fistulas, 43% were observed at 
birth. The male preponderance was 
2.4:1, two thirds of the fistulas were 


Fig 4.—Photomicrograph of cross section of an aberrant salivary duct 
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near the oral commissure that connected a labial pit and a salivary cyst. 
The lumen is marked (L), and arrows indicate epithelial lining of duct. 
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| bel io: para qm ee on the left 
"he dut of these fistulas is 







for tke development of the parotid 


gland and labial pits. Our hypothesis is 
that glandular elements of the parotid - 


gland became associated with the la- 
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bial suleus before the parotid bud's 
dorsal growth into the mesenchyme of 
the first and second arches. Subse- 
quent sialadenitis of the interposed 
ectopic parotid tissue explains the pu- 
rulence from the labial pit; anatomic 
obstruetion explains the absence of 
normal parotid duct secretions until 
the duct was diverted proximal to the 
infected, ectopie salivary cyst. Alter- 
natively, one could propose that the 
entire anomaly was an aberrant pa- 
rotid duet; however, there is little em- 
bryological basis for such an anomaly 
to extend to the oral commissure. Fur- 


: - ther, the features of this case are dis- 
gt explanation of de. Corbbinalion | 
vu of anomalies in this patient is probably 

due te the similar embryological age 


tinct from a first branchial cleft ab- 
normality.* 

Operative intervention was neces- 
sary, since symptoms persisted after 
medical therapy. An extended paroti- 


dectomy using a space approach was 


considered.” However, a transoral ex- 
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cision was s elected since the buee 






the buccinator, both. » clinical and. 
radiologie examinatioa. Further, 1 
propensity for labial pits to commu 
cate with minor salivar y gland: was 
ee reason to ameet this ano 












first reported combine Mon of. a labia 
pit and parotid duc anomaly. The 
chronologie and anatomic proximity. 
of the embryological levelopment of 
these anomalies may explain this un- 
usual combination of malformations. 
Resection of the ectopic tissue with re- 
location of the parotid duct orifice to. 
the buccal mucosal surface: reestab- 
lished normal parotid drainage and = 
resolved the chronic inflammationina 
cosmetically satisfactery manner. ER 
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PATHOLOGIC QUIZ CASE 1 


LCDR Glen Lee Watkins, MC, USN; LCDR David Clark, MC, USNR; LT David Foss, DC, USN, Bethesda, Md 


A 24-year-old black man presented 
© to our otolaryngology clinic with a 
complaint of hoarseness. Five years 
~ earlier, he had noted the onset of 
|... symptoms in association with an upper 
- respiratory viral syndrome. Four 
«years earlier, he had undergone direct 
laryngoscopy with excision of a left 
(v true vocal cord lesion and was unavail- 
_. able for follow-up. Histologie diagno- 
—.* sis of this lesion revealed “hyperkera- 
|... tosis and parakeratosis with viral-type 
-~ atypia.” Although his voice was nor- 

mal after recovery, hoarseness re- 


















_ A 13-month-old male infant pre- 
sented with a lifelong history of recur- 
ent and. treatment-refractory otitis 
edia. In addition, he had an eruption 
s scalp, axillae, and groin of sev- 





nresponsive to conventional therapy 
‘seborrheic dermatitis. Discrete, 
-yellow-brown maculopapules 
e uniformly scattered over the 
), whereas the groin had the same 
is with significantly more 
hema (Figs 1 and 2). The rest of the 
physical examination was significant 
for hepatomegaly, left otitis media, 


ral months' duration that had been | 





curred within a year and slowly in- 
creased to its present level. The patient 
noted worsened hoarseness with 
“colds” but denied any dysphagia or 
bitter eructation. No other symptoms 
referable to the head and neck were 
noted. He denied any known exposure 
to tuberculosis. He had smoked one 
pack of cigarettes per day for 6 years, 
and his alcohol consumption was one 
six-pack of beer per week. Purified 
protein derivative skin testing was 
nonreactive. 

Fiberoptic nasopharyngoscopy re- 


PATHOLOGIC QUIZ CASE 2 


and bilateral painless swelling of the 


mastoid process. 
Laboratory studies showed a normal 


. White blood cell count and a normal 


morphological appearance. The hema- 
tocrit was 0.27 and the platelet count 
was 874 X 10°/L. The results of liver 
function tests were elevated: aspartate 
aminotransferase, 93 U/L (normal 
range, 7 to 25 U/L); alanine ami- 
notransferase, 138 U/L (normal range, 
6 to 40 U/L); lactate dehydrogenase, 
275 U/L (normal range, 134 to 261 U/ 
L); and alkaline phosphatase, 406 U/L 
(normal range, 40 to 110 U/L). A bone 
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vealed normal true vocal cords except 
for limitation of adduction of the left 
cord by an irregular mass on the left 
posterior commissure and vocal pro- 
cess. Leukoplakia covered the area of 
the mass. À biopsy was performed on 
the tumor, which was excised under 
microscopic direct laryngoscopy and 
carbon dioxide laser. Subglottic exten- 
sion was noted 4 mm below the left 
posterior commissure. Histologic sec- 
tions of the specimen are seen in Figs 
1 and 2. 
What is your diagnosis? 


-. *'- Alan B. Fleischer, Jr, MD; John T. Woosley, PhD, MD; Sandra L. Swanson, MD; David L. Crosby, MD, Chapel Hill, NC 


marrow aspirate was normal. A com- 
puted tomographie sean (Fig 3) re- 
vealed bilateral mastoid bony tissue 
destruction. 

Because skin biopsy was the least 
traumaticand least invasive method of 
obtaining. diagnostic tissue, shave bi- 
opsy specimens were obtained from 
the clinically thickest lesions of the 


scalp. Histologie and ultrastructural | ác 
findings are demonstrated in Figs 4. — 


and5. 
What is your diagnosis? 
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Figure 1. Figure 2. 


PATHOLOGIC QUIZ CASE 2 





Figure 2. 


Figure &. 


Figure 3. Figure 4. 
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Pathologic Diagnosis: Granular cell 
—.- tumor of the larynx. 
».. — Granular cell tumors are uncommon 
-soft-tissue neoplasms that consist of 
5 firm, gray-white to yellow nodules that 
|. usualy appear well circumscribed. 
-... Thetumors are composed of sheets and 
-  mests of polygonal cells with abundant 
granular cytoplasm. The nuclei are 
- small; hyperehromatie, and occasion- 
_. ally multiple. Mitotic activity is gen- 
erally absent. The cytoplasmic gran- 
|... ules stain periodic acid-Schiff positive 
and red with Masson’s trichrome.” In 
spite of their apparent circumscrip- 
— . tion, granular cell tumors lack a cap- 
|. gule and often have an infiltrative bor- 
- - der that may simulate invasion. 
^ Thehistogenesis of the granular cell 
| tumor has been the subject of contro- 
|. versy since it was first described by 
|. Abrikossoff in 1926.' However, positive 
-.immunohistochemical staining for a 
. "variety of neural markers (ie, S100 
: protein, neuron-specific enolase, and 
nerve growth factor receptor) is gen- 
_ erally accepted as indicative of neural 
or Schwann cell origin.” 
. The most significant pathologic as- 
pect of the granular cell tumor is the 
propensity for the development of 
seudoepitheliomatous hyperplasia in 
ie overlying epithelium. This epithe- 
























Clinical and Pathologic Diagnosis 
PATHOLOGIC QUIZ CASE 1 


lial reaction can become quite florid 
and has been misdiagnosed as well- 
differentiated squamous cell carci- 
noma. Pseudoepitheliomatous hyper- 
plasia occurs in approximately 10% of 
granular cell tumors; however, an in- 
cidence as high as 64% has been ob- 
served in the larynx.’ 

Although granular cell tumors have 
been diagnosed in the age range from 
newborn to 72 years, the predominant 
age group at diagnosis is between 30 
and 50 years old. The lesion exhibits no 
sexual predilection in the larynx but 
affects females twice as often as males 
at all other sites.* Booth and Osborn' 
describe a male predominance of 2:1. 
Blacks appear to be affected more than 
whites by 5:1.* Fifty percent of these 
lesions occur in the skin of the head 
and neck. The tongue is involved in 
33% to 50% of cases. Multiple tumors 
occur in 3% to 10% of cases. Any site 
along the upper aerodigestive tract 
may be involved. Less than 15% occur 


in the larynx. The majority of these. 


laryngeal tumors oceur on the poste- 
rior one third of the true vocal cords, 
90% of which present with hoarseness. 


‘Dysphagia is the second most common 


presenting complaint of laryngeal 
granular cell tumor.” 
Granular cell tumors, especially 
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when covered by pseudoepithelioma- 
tous hyperplasia, are correctly diag- 
nosed by deep biopsy, which reveals 
the granular cell beneath the malig- 
nant appearance of the epithelium. 
Correct diagnosis is essential to avoid 
inappropriate surgical procedures and 
morbidity. 
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gic buns Histiocytosis 
, Letterer-Siwe variant. 
 "Lesterer-Siwe disease, a variant of 


histiecytosis X, usually oecurs in in- 


fants and commonly involves multiple 
orgaas.' The skin typically shows yel- 


low er brown scaly maculopapules in a 


seborrheic distribution.” Typical lesion 
locations include the scalp, trunk, and 
groin (Figs 1 and 2). Occasionally the 
individual lesions may become purpu- 
ric, aodular, pustular, or ulcerated. 
Erythema may alse be present in any 


: of the locations. 


Histiocytosis X involves the head 


and neck in approximately 80% of 
eases.’ Common otorhinolaryngologic 


findings include aural discharge, otitis 
media, swelling over the temporal 
bones, hearing loss, vestibular symp- 
toms, mastoid destruction, cervical ad- 
enopathy, and exophthalmos. Mucous 
membrane involvement is character- 
ized by gingival inflammation, ulcer- 


_ ation, and loss of teeth.‘ In a recent 
| Study of children with histiocytosis X, 
.18 of 62 patients had significant ear 


and: vemporal bone involvement. Asin 


our patient, chronic otitis media and 
LE m as: 


oid enlargement may be present- 


-Reprints not available. 


Clinical and Pathologic Diagnosis 
PATHOLOGIC QUIZ CASE 2 


the tissue of choice for biopsy. The 
Letterer-Siwe variant typically shows 
a proliferative reaction of histiocytes 
with kidney-shaped nuclei close to and 
invading the epidermis (Fig 4). This 
invasion may progress to the point of 
ulceration. Other types of cells may 
infrequently be seen, including eosino- 
phils, lymphocytes, and extravasated 
erythrocytes. Electron microscopic 
findings of lesions are distinctive be- 
cause the histiocytes contain Birbeck 
granules closely resembling those seen 
in normal epidermal Langerhans cells 
(Fig 5). Less clinically aggressive his- 
tiocytosis disease states, such as 
Hand-Schiiller-Christian disease and 
eosinophilic granuloma, more fre- 
quently show granulomatous and xan- 
thomatous reaction patterns. 

Multiorgan involvement is com- 
mon. Hepatosplenomegaly, adenopa- 
thy, and anemia are frequent findings. 
The prognosis of histiocytosis X is di- 
rectly related to the number of organs 
involved. The presence of a cephalic 
rash may also be a sign of poor 
prognosis.’ Patients with multiorgan 
involvement may be at increased risk 
of congenital anomalies.’ 

The etiology and pathogenesis of 
Langerhans cell proliferation are 
poorly understood. Because of sponta- 
neous remissions and a lack of re- 
sponse to chemotherapeutic regimens, 
this disorder is unlikely to be malig- 
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Hematol. 1989:31:91-95. 


nant. Possible other explanations may 
include a proliferation in response to 
an external infectious a agent. or im 
mune dysfunctions ^. vim 

Therapy of patients with this disor- : 
der is a challenge, and antineoplastie . 
agents are often used with limited _ 
success. Vinblastine, vincristine, pred- — 
nisone, etoposide, and eycelophospha- . 
mide have been used." Radiotherapy __ 
and immunotherapy are of limited = 
demonstrated benefit 
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. Letters to the Editor 


Operating Room Fire 


that occurred during a routine trache- 
ostomy performed under local anes- 
. thesia. The patient had an inoperable 
lingual carcinoma and was to undergo 
a tracheostomy to secure her airway. 
The patient wore neither perfume nor 
hairspray on the day of surgery. A 
malodorous smell that emanated from 
the oropharynx was attributed to the 
necrotic tumor. 
jee After cleansing the anterior aspect 
|o of the neck with an alcohol pad, 1% 
lidocaine with 1:100000 epinephrine 
solution was infiltrated. The patient 
.'was then routinely prepared with be- 
: tadine scrub and solution followed by 
draping with four cotton towels. A 
-towel was placed loosely over the pa- 
tient's face. A paper drape was placed 
over the patient's body and extended 
. eranially along both sides of the head. 
A single cloth towel remained exposed 
at the superior aspect of the operative 
field. Supplemental oxygen was pro- 
vided from the open end of the plastic 
circle system T-piece at 5 L/min. A 
- pocket of oxygen-enriched air was ere- 
ated by the drapes as the oxygen 
passed over the patient's oral cavity 
from beneath the cloth towel. 
.. = After incision, cautery of subcuta- 
. neous bleeding was performed with an 
 eleetrosurgical unit (SSE- 3, Valley 
Lab, Boulder, Colo) in the unipolar 
. ... mode. A flash fire occurred and spread 
* - c cireumferentially around the patient's 
<< head. The oxygen delivery tubing, 
- <- drapes, and burning towel were imme- 
. ; diately removed from the patient. The 
: - plastic oxygen delivery tubing was 
. noted to burn until disconnected from 
the oxygen supply. The patient sus- 
tained partial-thickness burns on her 
chin and neck with singing of her hair. 
Following burn treatment, there were 
‘no permanent sequelae. 
In an experimental setting, we at- 
tempted to recreate the incident. The 
electrocautery would not ignite any of 
the towels or cotton sponges with or 
rithout oxygen present. However, in 






















adily ignited the towels, sponges, 
and. plastic oxygen tubing, which 
readily burned. 


Previous reports"? have docu- 


To the Editor. —We are reporting the 
occurrence of an intraoperative fire 


the presence of oxygen, a match flame | 


mented occurrence of intraoperative 
flash fires associated with electrosur- 
gical units. All these reports have 
indicated the need for an ignition 
source, a combustible agent, and oxy- 
gen to be present simultaneously to 
result in a fire. When these three ele- 
ments were provided in the experimen- 
tal setting, an identical fire resulted, 
but an open flame was necessary for 
ignition. 

In our case, we postulate that the 
spark from the electrosurgical tip 
served as the ignition source, with the 
organic gases emitted by the patient’s 
necrotic tumor providing the combus- 
tible agent. The extent of burns to the 
patient matched the extent of the ox- 
ygen-enriched pocket around the pa- 
tient's face created by the drapes. 

To prevent future fires in patients 
undergoing tracheostomy under local 
anesthesia, we have modified our drap- 
ing technique to prevent the creation 
of an oxygen-enriched environment 
contiguous with the electrocautery 
site. Oxygen supplementation is pro- 
vided by nasal cannula guided by pulse 
oximetry rather than a blow-by tech- 
nique under the drapes. 

If a necrotic tumor producing or- 
ganic gases is suspected, oxygen sup- 
plementation is provided by mask. 
Furthermore, towels and sponges are 
dampened in order to minimize the 
chance of combustion. Despite the non- 
combustible nature of modern agents, 
fires in the operating room remain a 
hazard and demand our vigilance. 

ALEXANDER MANDYCH, MD 
SAMUEL MICKELSON, MD 
RANDALL AMIS, MD 
Detroit, Mich 
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Excision of Preauricular Sinus 


To the Editor.—Preauricular sinus is 
common in children and young adults. 
Management of this congenital anom- 
aly is difficult due to the controversies 
regarding surgical indications, and a 
tendency for recurrence or persis- 
tence.! On some occasions, these si- 
nuses become infected, leading to 
preauricular abscess. These abscesses 
either burst spontaneously or are in- 
cised and drained, leading to ‘scarring 
and fibrosis, thus making excision dif- 
ficult. The standard technique for ex- 
cision involves an elliptical incision 
around the sinus opening and dissect- 
ing out the tract. The use of methylene 
blue or a probe may aid in the dissec- 
tion, There is a great chance of leaving 
epithelial remnants behind that lead 
to recurrence. The supra-auricular ap- 
proach has been described recently to 
avert these difficulties.’ 

Of late we have managed the exci- 
sion of preauricular sinuses using the 
standard technique described, with 
the aid of methylene blue and an oper- 
ating microscope with a magnification 
of six. An operating microscope gives a 
distinct advantage in tracing the fis- 
tulous tract. Use of an operating mi- 


croscope is faster and complete exci- 


sion is possible. In the event of meth- 
ylene blue leaking out, particularly in 
patients with a prior abscess, the epi- 
thelial remnant can still be easily iden- 
tified with the microscope. We have 
had no recurrences after using this 
method. Otolaryngologists who are 
used to using the microscope should 
find it easier to perform this proce- 
dure. We also advocate use of the mi- 
croscope for excision of any epithelial- 
lined sinus in the head and neck region. 
R. RAMAN, MBBS, MS, DLO 
Vellore, South India 
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[Parker] 389 (Ap) 

Research Mem [Thompson] 768 (Jy) 

Rhinoplasty {Larrabee} 258 (Mr)- 

Role of facial plastie surgeon in microtia repair [Gussack] 13 
(Ja) 

Surgery of aging face [Papel] 21 deo 

| of burn sequelae cn head and neck [Konior] 147 


Update on tissue expansion in head and neck surgery [Ka- 
aker] 152 (Fe) 

American Acadamy of: Otolaryng 

Audiometrie and subjective assessment of hearing handicap 
[Matthews] 1325 (No) 

American Academy of Pediatrics 

Advaneing quality of care for ehildmen [Cotton] 33 (Ja) 

American Board rd of Medical Specialties 

io within otolaryngoiogy-head and neck sur- 

[Bailey1533 (My) l 

Ame can Board of Otolaryngol I 

‘Nothin’ remains quite the same’ LAlford] 273.(Mr) 

American Broncho-Esophagological Association 

Arytenoidectomy in children | Cole} 903 (Au) ^ 

Evaluation of laryngeal changes orcurring duri 
and exercise-induced asthma [Cale] 1121 (Oc) 

Laryn a bee A Tw cleft: role of early surgical re- 
pair [Thomsen] 145 (Fe) 

American College of Surgeons. 

Expanding interspecialty cooperation {Bailey 1405 (Ap) 

M sire Laryngological, inelogical, and Otological 


lety E 
Ne approach to microlaryngeal : surgery [Duncavage] 902 — 





uring exercise 


(Au) 
MONIS Medical Association _ [Beil jas du 
xpan x Sac ale ty cooperation | Bailey. p 
American Society for Head and Meck Surge 
Pany vascular events in photod:namic therapy utilizing 
Vend roaluminum sulfonated phthalocyanine [Weber] 90% 
(Au) 


Papers presented to, Palm Beach, Fia, April 30-May 1, 


Subject. Index 
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|... 1990, 1259-1308 (No) l T 
. . Thyroidectomy under local anesthesia [Freeman] 903 (Au) 

Value of manubrial resection in avoiding stomal recurrence 
- [Weber] 1121 (Oe) 

American Society of di ide roti os pid 
Advancing quality of care for children [Cotton] 33 (Ja) 
Airway complications in CHARGE association [Cole] 15 (Ja) 
Annual meeting, May 1989, papers read before, 35-46 (Ja) 
ARCHIVES welcomes ASPO [Bailey 133 (Ja) 
te Antibiotics see Antibiotics, Aminogly- 

coside 


Amoxicillin 
Antibioties for secretory otitis media (letter) [Cantekini 
. _ 626, (reply) [Thomsen] 627 (My) 
Efficacy of cefaclor vs amoxicillin on recovery after tonsil- 
. Jeetomy in children [Jones] 590 (My) 
| Efficacy of oral steroids in the treatment of persistent otitis 
- media with effusion [Podoshin] 1404 (De) 
. Ampicillin 
Efficacy of cefaclor vs amoxicillin on recovery after tonsil- 
lectomy in children [Jones] 590 (My) 
Anaplasia 
Surgical strategy in thyroid disease [Lando] 1378 (De) 
Anastomosis, Surgical 
Efficacy of absorbable suture for microvascular anasto- 
. moses [Fried] 1051 (Se) 
Facial reanimation by eranial nerve substitution without 
tongue or shoulder paralysis [Buehwach] 15 (Ja) 
o Prevention of microvascular thrombosis with controlled- 
^ release transmural heparin [Jones] 779 (Jy) 
-| Anatomy, Comparative 
— Three-dimensional images of temporal bone and experimen- 
< tabotitis media in Japanese monkeys [Fujiyoshi] $13 (Jy) 
. Anesthesia 
Anesthetic complications of tympanotomy tube placement 
“>: Inehildren [Markowitz-Spence] 809 (Jy) 
^ Anesthesia, Local 
^c Thyroidectomy under local anesthesia [Freeman] 903 (Au) 
Anesthesiol 
Anesthetic complications of tympanotomy tube placement 
in children [Markowitz-Spence! 809 (y) 
ten ree 
Carotid body paragangliomas: clinicopathologic and DNA 
analysis of 13 tumors [Barnes] 447 ( Åp) 
pie Hen see Angioneurotic Edema 
ography 
_ Carotid body tumors [Kraus] 1384 (De) 
Imaging jugulotympanic glomus tumors [Phelps] 840 (Au) 
Uneontrollable epistaxis: angiographic localization and em- 
bolization [Strutz] 697 (Je) 
Angiography, Digital Subtraction 
Carotid body tumors [Kraus] 1384 (De) 
Angioma 
Intramuscular angiolipoma [Casiano] 622 (My) 
Angioneurotic Edema 
Angivedema from angiotensin-converting enzyme inhibi- 
ee eause of upper airway obstruction [Kennedy] 389 
(Ap? 
Angiotensin Converting Enzyme see Kininase Il 
Angiotensin-Converting Enzyme Inhibitors 
Angioedema from angiotensin-converting enzyme inhibi- 
tors: cause of upper airway obstruction [Kennedy] 389 


(Ap 
Animal Rights see Animal Welfare 
Animai Welfare 
Animal rights and human rights: it’s time to puil the frog out 
of the pot [Bailey | 1017 (Se) 
Animals, Domestic 
Management of animal and human bites in head and neck 
[Stucker] 789 (Jy) 
Anosmia 
Design issues in chemosensory trials [Foulkes] 65 (Ja) 
Effect of chronic cocaine abuse on human olfaction [Gordon] 
1415 (De} 
. Anoxia 
B rand eomplieations in CHARGE association [Asher] 594 
My 
M mn een of snout suffocation syndrome [ Keipper| 
Antibiotic Resistance see Drug Resistance, Microbial 
Antibiotics 
. Antibioties for secretory otitis media (letter) [Cantekin] 
_ 626, (reply) [Thomsen] 627 (My) 
Prophylactic antibiotics in nasal surgery [Meyers] 1125 (Oc) 
Revision mastoidectomy (Pillsbury | 1019 (Se) 
Antibiotics, pe agree ace 
Incidence of aminoglycoside antibiotie-induced hearing loss 
[Brummett] 406 (Ap) 
Antibiotics, Glycoside see Antibiotics, Aminoglycoside 
Antibodies, Monoclonal 
Beta-tubulin oprop. expression in normal and malignant 
epithelial ceils [Scott] 588 (My) 
Estrogen and progesterone receptors in acoustic neuromas 
[Klinken | 202 (Fe) 
Production of monoclonal antibodies to squamous cell carci- 
noma antigens [Quak] 181 (Fe? 
Antibodies, Viral 
Epstein-Barr virus-related antibody: changes in titers after 
l ithe tf for nasopharyngeal carcinoma [Neel] 1287 (No) 
Antibody Affinity 
Production of monoclonal antibodies to squamous cell earci- 
.. noma antigens [Quak] 181 (Fe) 
. Antibody-Dependent Cell Cytotoxicity 
 Epstein-Barr virus-reiated antibody: changes in titers after 
- therapy for nasopharyngeal carcinoma [Neel] 1287 (No) 
-Antibody Formation 
Production of monoclonal antibodies to squamous cell earci- 
noma antigens [Quak] 181 (Fe) 











Antigenic Determinants 

Beta-tubulin sce expression in normal and malignant 
alee cells [Scott] 583 (M ü 

Antigenic Specificity see Antigenic Determinants 

Antigens | 

Loealized antigen challenge of the nasal mucosa [Flowers] 
1407 (De) 

Antigens, Bacterial 

Bacterial antigens and neutrophil granule proteins in middle 
ear effusions [Miller] 335( Mr) 

Antigens, CD 

In vivo biologie effect. of interleukin 2 and interferon alfa on 
natural immunity in patients with head and neck cancer 
[Schantz] 1302 (No) 

Antigens, Neoplasm 

Production of monoclonal antibodies to squamous cell carci- 
noma antigens [Quak] 181 (Fe) 

Antigens, Surface 

Calcium regulation of antigen expression on normal and 
mangat human squamous cells in vitro [Hoffman] 299 
(Mr) 

Antrum of Highmore see Maxillary Sinus 

Annen, Obstructive see Sleep Apnea Syndromes 
rginine 

Localized antigen challenge of the nasal mucosa [Flowers| 
1407 (De) 

Argon 

Laser photodynamic therapy for papilloma viral lesions [Go 
1177 (0c) 

Significant new contribution to radical head and neck sur- 
gery (letter) | Patow] 629 (My) 

Use of the argon laser in the treatment of malleus fixation 
[Sands] 975 (Au) 

Arteries 

Cochlear microcirculation: effect of adrenergic agonists on 
arteriole diameter |Carraseo] 411 (Ap) 

Persistent stapedial artery supplying a glomus tympanicum 
tumor [Boscia] 852 Gy) 

Arterioles see Arteries 

Arytenoid Cartilage see Laryngeal Cartilages 

Asphyxia 

Surgical correction of snout suffocation syndrome [Keipper] 
460 (Ap) 

Aspiration, Mechanical see Suction 

Asthma, Exercise-induced 

Evaluation of laryngeal changes occurring during exercise 
and exercise-induced asthma (Cole | 1121 (Oc) 

Atelectasis 

Pulmonary atelectasis after reconstruction with pectoralis 
major flaps [Seikaly | 575 (My) 

Athietic injuries 

Pneumocephalus secondary to a high-pressure water injury 
ta the nose [David] 1435 (De) 

Technique to treat wrestlers auricular hematoma (letter) 
[Zohar] 359 (Mr) 

Atlanto-Axial Joint 

Inflammatory torticollis in children [Bredenkamp] 310 (Mr) 

Atropine 

Anesthetic complications of tympanotomy tube placement 
in children [Markowitz-Spence ] 809 (Jy) 

Audio-Visual Aids 

Making slides [Larrabee] 21 (Ja) 

Audiometry 

Audiometrie and subjeetive assessment of hearing handicap 
| Matthews | 1325 (No) 

Distortion product otoacoustic emissions in normal and im- 
paired adult ears [Smurzynski] 1309 (No) 

Estimate of prevalenee of tinnitus eaused by spontaneous 
otoacoustie emissions [Penner] 415 (Ap) 

Incidence of aminoglycoside antibiotic-induced hearing loss 
[Brummett] 406 (Ap) 

Preoperative and postoperative auditory brain-stem re- 
sponse results for patients with eighth-nerve tumors 
Bauchi 1626 (Se) 

En eM meningitis and Mondini dysplasia [Ohlms] 608 
(My) 

Audiometry, Bekesy see Audiometry 

Audiometry, Evoked Response 

Preoperative and postoperative auditory brain-stem re- 
sponse resuits for patients with eighth-nerve tumors 
[Bauch] 1026 (Se) 

Promontory electrical stimulation in labyrinthectomized 
ears [Lambert] 197 (Fe) 

Audiometry, Pure-Tone see Audiometry 

Auditory Canal, External see Ear Canal 

Auditory Cortex 

Positron emission tomographie study of auditory sensation 
in a patient with a cochlear implant [Ito] 1437 (De) 

Auditory Threshold 

Blood viscosity and sensorineural hearing loss [Hilde- 
sheimeri S20 (y) 

Incidence of aminoglycoside antibiotie-induced hearing loss 
[Brummett 406 (Ap) 

Relationships among loudness indexes in eochlear-implant 
patients | Kuki 1320 (No) 

Autoimmune Diseases 

M ore dilemma of otosyphilis: new Western blot assay 
[Birdsall] 617 (My) 

ras Abnormalities see Chromosome Abnormail- 

es 


Awards and Prizes 

Ben Shuster Memorial Award [Larrabee] 153 (Fe) 
B 

Bacterial Adhesion 


Role of bacterial adherence in otitis media with effusion 
[Shimamura] 1143 (Oc) 
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Bacterial infections l 

Inflammatory torticollis in children [Bredenkamp] 310 (Mr) 

Salmonella neck abscess [Shikani] 8S8 (Ja) 

Bacteroides 

Peritonsillar abscess in apite of adequately performed ton- 
sillectomy [Roos] 205 (Fe) 

Barrett Esophagus 

Esophageal reflux and secondary malignant neoplasia at 
laryngoesaphagectomy [Price] 163 (Fe) 

Bell's Paisy see Facial Paralysis 

Ben Shuster Memorial Award 

Ben Shuster Memorial Award [Larrabee] 153 (Fe) 

Biocompatibie Materials see also implants, Artificial - 

Comparison of biomaterials for facial bone augmentation 
[Maas] 581 (My) 

Biomaterials see Biocompatible Materials 

Biopsy 

Unknown primary squamous cell carcinoma metastatic to 
the neck [Wang 1385 (De) 

Biopsy, Needle 

Image-guided needle biopsy of inaccessible head and neck 
lesions [Robbins] 957 (Au) 

Bites and Stin 

Management of animal and human bites in head and neck 
[Stucker] 789 (J y) 

Bites, Human see Bites and Stings 

Blepharoplasty 

Blepharoplasty in elderly patient with senile lower eyelid 
changes: combined transeonjunetival and lateral strip 
technique [Freeman] 389 (Ap) 

Biepharoptosis . 

Ptosis in blepharoplasty surgery (letter) {Kersten} 108, (re- 
ply) [Larrabee! 109 (Ja) 

Blood Chemical Analysis 

Concentration of salicylate in serum and perilymph of chin- 
chilla {[ Boettcher! 651 (Je) 

Blood Coagulation Disorders 

Acquired factor VHI inhibitor with squamous cell cancer of 
epiglottis [Shastri] 350 (Mr) 

Blood Flow Veloc 

Cochlear microcircuiation in young and old gerbils [Prazma] 
932 (Au) 

Blood Gas Analysis 

latrogenic retropharyngeal emphysema (letter) [Berry 
(reply) [Breznick i 864 (Jy) 

Blood Transfusion 

Blood transfusion and other risk factors for recurrence of 
cancer of head and neck [Jones] 304 (Mr) 

Blood Transfusion, Autologous 

Blood use in head and neek tumor surgery (letter) [Landis! 
141 de) 


Blood Viscosity 

Blood viseosity and sensorineural hearing loss [Hilde- 
sheimer | 820 (Jy) 

Biotting, Southern 


Detection and typing of papillomavirus DNA in formalde- 
hyde-fixed paraffin embedded tissue | Brandsma j 844 (Jy) 

Is papillomavirus detectable in plume of laser-treated laryn- 
geal papilloma? | Abramson] 604 (My! 

Blotting, Western 

Beta-tubulin epitope expression in normal and malignant 
epithelial cells [Scott] 583 (My) 

m dilemma of otosyphilis: new Western blot assay 
[Birdsall] 617 (My? 

Body Weight 

Concentration of salicylate in serum and perilymph of chin- 
chilla [Boettcher | 681 (Je) 

Bone and Bones 

Comparison of biomaterials for facial bone augmentation 
[Maas] 551 (My) 

FIOR therapy for otosclerosis (letter) [Shambaugh] 1217 
(Oc) 

Histotoxicity of evanoacrylate tissue adhesive: comparative 
study [Toriumi] 546 (My) 

Pressure exerted by mucoceles in frontal sinus: experimen- 
tal study in the cat [Fenton] 836 (Jy) 

Bone Cements 

Cyanoacrylate for bonding bone and cartilage: experimental 
study [Adams] 13 (Ja) 

Research advances [Thompson] 768 Gl y) 

Bone Marrow 

Evaluation of mandibular tumor invasion with magnetic 
resonance imaging [Ator] 454 (Ap) 

Bone Regeneration 

Demineralized bone: implant resorption with long-term fol- 
low-up (Toriumi] 676 (Je) 

Osteoinduetive implants in head and neck surgery [Toriumi] 
1126 (Or) 

Segmental mandibular regeneration by distraetion osteo- 
genesis: experimental study [Costantino] 535 (My) 

Bone Resorption 

Demineralized bone: implant resorption with long-term fol- 
low-up [Toriumit 676 (Je) 

Bone Transplantation 

Comparison of biomaterials for facial hone augmentation 
[Maas] 551 (My) 

Cyanoaerylate for bonding bone and cartilage: experimental 
study [Adams] 13 (Ja) 

Rhinoplasty [Larrabee] 258 (Mr) 

Utility of emission tomography in evaluation of mandibular 
bone grafts [Fig] 191 (Fe) 

Brachial Plexus 

Neck dissection injury of brachial plexus anatomical variant 
[Gacek] 356 (Mr) 

Brachytherapy 

Split-palate approach for gold grain implantation in naso- 
pharyngeal carcinoma [Wei | 578 (My) 
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Bradycardia i 
Anesthetic complications of tvmpanctomy tube placement 
in children mui Da E 808 (Jy) 


is Bra 


Brain Tos 


l e cor CN in CHARGE association [ Asher] 594 
(M 


- Brain: Meo! lasms. 


Synovial ehondromatosis of the pin dud joint 
presenting as an intracranial mass Rosati] 1334 (No) 

Brain Stem. 

Preoperative and postoperative auditory brain-stem re- 
sponse results für patients with eighth-nerve tumors 
[Bauch] 1026 (Ser. 

Bronchi 

Treatment of sev ve bronchomalacia: with expanding endo- 

bronchial stents {Mair} I0871Se) 






acrylate 
quelae on head and neck [Konior] 147 


Business see Commerce 
Butanols see mee Butyl 


c 


a Calcilication, Pathologic see Calcinosis 
. Calcification, Physiologic 


F morije therapy for otosclerosis (letzer) [Shambaugh | 1217 
(Qe) 

Calcinosis 

Caleifiéd s | mucocele [Lidov] 718 Je) 

i one pat thology of adult-type esteopetrosis | Mil- 
roy179 (Ja) 

Caicium 

Caleiüm regulation of antigen expression on normal and 
cial nant huma squamous cells in vitro [Hoffman] 299 
Qin 

Cannulation see Cátheterization 

Capillaries : 

Cochlear mier ocirealation i in young and old gerbils [Prazma] 
9S2 (AM) | 

Capitation Fee see Fees and’Charges 

Carbon Dioxide 

Follow-up of oral leukoplakia after carbon dioxide laser 
surgery {Chiesa t ITT (Fe) 

Granuloma faciale: comparison of diferent treatment mo- 
dalities [Dmehart] 849 (Jy) 

Is papillomavirus detectable in plume of laser-treated laryn- 
geal papiloma? m 604 (My) 

Management of tracheal lesions in Hiner syndrome { Ada- 
chii 1200(0e) i 

Carcinoma 

Epstein-Barr virus-related antibody: changes in titers after 
therapy for nasopharyngeabcarcinoma [Neel] 1287 (No) 

Expression of alpha vaseular smooth-mascle actin in sali- 
vary gland tumors [ Hirano] 592 (Je) 

Fiberseopie estimation of vocal fold stiffness in vivo using 
sucking method [Tanaka] 721 (Je) 

Flow cytometrie DNA contem of adenoid cystic carcinoma 
of submandibular gland: correlation of histologie features 
and prognosis [Luna] 1281 (No) 

Follow-up-of oral leuko A after carbon dioxide laser 
surgery [ChiesaT177 (F 

Maxillary sinus carcinoma [Waguespaek] 145 (Fe) 

Poorly differentiated Cinsular" thyroid ezreinoma: report of 
2 cases and review of the literature] Killeen} 1082 (Se) 

Submandibular gland tumors: adverse histologic factors and 

po per implieations [Weber] 1955 (Se) 

Surgical strategy in thyroid disease [Lando] 1878 (De) 

Carcinoma, Basal Cell 

Cutaneous scapular free flap in head and neck reconstruc- 
tion [Sullivan] 600 (My) 

Punehin skin sur Ral [Kallgren] 769 Jv) 

Carcinoma, Papilla 


Nonpi igmented papillary earemoma in black thyroid gland 





. H:oindasi 730 (de): 
Ca a, Squamous Cell 
Aeg factor VIN inhibitor with squamous cell cancer of 


epigiottis [Shastri] 350 (MrY 








: of natural killer cell activity by flow cytometry 
ht taez] 448 CA p) 
. » Betu-tubulin e itüpe Spe in normal and malignant 
epithelial cells [Scott] 583 (M y) 
Blood transfusion and other risk faetors for recurrence of 


neck Jones] 304 (Mr) 
of antigen expression on normal and 
squamous cells m vitro [Hoffman] 299 


Caleiuim repnlatior 
malignant. huma 
(Mr). 







Cisplatin-fluorouracil interaction in asquamous cell carcino- 
ma xenograft [Rydell] 1172 Oc) 
Combination effect- of hyperthermia and photodynamic 






therapy of ear cit óma [Matsumoto 824 (Jy) 
'ytokeratinis in induced epidermoid formations and choles- 
T 


IN ue Murcia] am ae 
HLA class I and class II antigen expression on squamous 
cell carcinoma of the head asd neck [Houck] 1181 (Oo 
A Human i DNA in sqaumous cell carcinoma of 








upper aerodigestive tract [Ishibashi] 294 (Mr) 

Intraoperative radiotherapy of head and neck cancer [Free- 
manj 165 (F e) 

Maxillary sinus carcinoma [Waguespaek] 145 (Fe) 

Oncogene amplification in squamous cell carcinoma of the 
head and neck [Merritt] 1394 (De) 

Patterns of cervieal node metastases from squamous carci- 
noma of larynx [Candela] 432 (Ap) 

Phase I-II study of advanced head and neck squamous cell 
carcinoma patients treated with recombinant human in- 
terferon gamma [Riehtsmeier] 1271 (No) 

Photodynamie therapy in the treatment of squamous cell 
carcinoma of the head and neck [Wenig] 1267 (No) 

Production of monoelonal antibodies to squamous cell earci- 
noma antigens [Quak] 181 (Fe) 

Role of hemilaryngectomy in management of T1 vocal cord 
cancer | Mendenhall] 107, (reply) [Johnson] 108 (Ja) 

Spindle cell carcinoma [Mitchel] 110 (Ja) 

Tumor necrosis factor and cytotoxic agents: effect on squa- 
mous carcinoma lines [Gapany | 436 (Ap) 

T2 glottic cancer: recurrence, salvage, and survival after 
definitive radiotherapy [Howell-Burke] 880 (J y) 

Unknown primary squamous cell carcinoma metastatic to 
the neck [Wang] 1388 (De) 

Carotid Arteries 

Intraoperative radiation of eanine carotid artery, internal 
jugular vein, and vagus nerve: therapeutic applications in 
vu management of advanced head and neck cancers [Mit- 

11425 (De) 

Transcervieal approaches to the prevertebral space [Car- 
rau] 1070 (Se) 

Carotid Body Tumor 

Carotid body paragangliomas: vos athologie and DNA 
analysis of 13 tumors [Barnes] 447 (Ap) 

Carotid body tumors [Kraus | 1384 ( (De) 

Cartilage 

Cyanoacrylate for bonding bone and cartilage: experimental 
“study [Àdams] 13 (Ja) 

Management of paralyzed lower eyelid by implanting auric- 
ular cartilage [May 1786 Jy) 

Nasal valve malfunction resulting from resection of cancer 
{Robinson} 1419 (De) 

Rhinoplasty [Larrabee] 258 (Mr) 

Temporal bone pathology of adult-type osteopetrosis | Mil- 
roy] 79 (Ja) 

Treatment of severe bronchomalacia with expanding endo- 
bronchial stents [Mair] 1087 (Be) 

Cat-Scratch Disease 

Granulomatous and suppurative lymphadenitis eonsistent 
with cat-scratch disease [Boscia] 224 (Fe) 

Catheterization 

Update of Cincinnati, Ohio, experience with pediatric laryn- 

c gotracheoplasty [Waguespack ! 257 (Mr) 
ats 


Evaluation of new hydroxyapatite putty [Konior] 145 (Fe) 

Pressure exerted by mucoceles in frontal sinus: experimen- 
tal study in the cat [Fenton] 836 (Jy) 

Stimulation variables in electroneurography of the facial 
nerve [Salzer | 1036 (Se) 

Cautery 

Eleetrodisseetion tonsillectomy [Weimart | 186 (Fe) 

Cefazolin 

Efficacy of cefaclor vs amoxicillin on recovery after tonsil- 
leetomy in ehildren [Jones] 590 (My) 

Cell Differentiation 

Abnormal differentiation of human papillomavirus-induced 
laryngeal papillomas [Steinberg] 1167 (Oc) 

Celt Surface Antigens see Antigens, Surface 

Cell Transformation, Neoplastic 

Expression of alpha vascular smooth-muscle actin in sali- 
vary gland tumors [Hirano] 692 (Je) 

Cellulose 

Cellulose fiber diet pills: a new cause of esophageal obstruc- 
tion [Jones | 1091 (Se) 

Central Nervous System 

irri complications in CHARGE association [Asher] 594 


Kxtranodal head and neck lymphoma: prognosis and pat- 
terns of recurrence [Burton] 69 (Ja) 

Central Nervous System Diseases 

Otolaryngologie manifestations of Pelizaeus-Merzbacher 
disease [Feidman] 613 (My) 

Cephalexin 

Efficacy of cefaclor vs amoxicillin on recovery after tonsil- 
lectomy in children [Jones]590 (M y) 

Cephazolin see Cefazolin 

Cerebral Hemorrhage 

Acute vertiginous presentation of primary thalamic hemor- 
rhage [Nagaratnam] 1077 (Se) 

Cerebral Sclerosis, Diffuse 

deh ele ic manifestations of Pelizaeus-Merzbacher 
disease [Feldman] 613 (My) 

Cerebrospinal Fluid 

peu ent meningitis and Mondini dysplasia [Ohlms] 608 
(My) 

Cerebrospinal Otorrhea 

uo meningitis and Mondini dysplasia [Ohlms] 608 


(y 

Certification 

oe we have to stop the train wreck: part 2 [Bailey] 
THUS) 

Cervical Plexus 

Schwannoma of cervical plexus [Nuss] 224 (Fe) 

Cervical Vertebrae 

Extended maxillotomy and subtotal maxilleetomy for exci- 
sion of skull base tumors [Cocke] 92 (Ja) 

Transcervical approaches to the prevertebral space [Car- 
rau] 1070 (Se) 
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Cheek 

Parotid duct communicating with a labial pit. and ectopic 
salivary cyst [Arriaga] 1445 (De) 

Stimulation variables in eleetronearography of the facial 
nerve [Salzer] 1036 (Se) 

Tissue expansion of the head and neck: indications, teeh- 
nique, and complications [Baker T1147 (Ge) - 

Chemexfotiation 

Dermal healing after local skin: Éaps and chemical peel 
[Hayes] 794 (Jy) 

Chemodectoma see Paraganglioma, Nonchromaffin 

Chemotactic Factors 

Characterization of chemotactic detect in patients with Kar- 
tagener syndrome [Walter] 4654 ap) 

Child 

Airway complications in CHARG E assoeiation[Cole] 15 (Ja) 

Anesthetic complications of tympanotomy tube placement 
in children [Markowitz-Spence | #9 (Jy) 

Bacterial antigens and neutrophil granule proteins i in middle 
ear effusions [Miller] 335 (Mr) 

Comparative study of the fallopian canal at the meatal fora- 
men and labyrinthine segment in young children and 
adults [Eieher] 1030 (Se) 

Efficacy of oral steroids in the neers x persistent otitis 
media with effusion [Podoshin] 1404 (D 

Inflammatory torticollis in children Bredenkatap| 310 (Mr) 

Lysozyme levels in middle ear effusion and serum in otitis 
"media {Harada} 54 (Ja) 

Magnetic resonance imaging in diagnosis of innominate ar- 
tery compression of trachea [Myer] 314 (Mr) - 

Management of tracheal lesions in Hurler syndrome [Ada- 
chij 1205 (Oc) 

Pediatric maxillofacial trauma: ageerelated variations in in- 
jury [McGraw } 41 (Ja) 

Relationships among loudness indexes i in cochlear -impiant 
patients [Kuk] 1320 (No) 

Rhabdomyosareoma of head andi aki in children [Ander- . 
son] 428 (Ap) 

Role of baeterial adherence in ptis media with effusion 
{Shimamura | 1143 (Oe! 

Surgical treatment for laryngotracaeal stenosis in the pedi- 
atric patient [Narey| 1047 (Se) 

m in children under 3 years of age [Berkowitz] 

0 Je) 

Tympanoplasty in children: Boster Childrens Hospital ex- 
perience [Koch] 35 (Ja) 

Vocal cord paralysis and superior laryngeal nerve dysfunc- 
tion in Reye's syndrome tRhompene 146 GRO 

Child Health Services 

Advancing quality of care for children [Cotton] 33 (Ja) 

kd pediatric otolaryngology? [Handler] 1377 (De) 

n 


Augmentation mentoplasty using mersilene mesh [McCol- 
lough] 1154 (Oc) 

Submental W-plasty for correction sf ‘turkey gobbler’ defor- 
mities [Ehlert] 714 (Je) 

Surgery of aging face [Papel] 21 Gia: 

China 

Survey of aecessory auricle anomaly: pedigree analysis of 7 
cases [Gao] 1184 (Oc) 

Chinchilla 

Concentration of salicylate in sertim and perilymph of chin- 
chilla [Boettcher] 6&1 (Je) 

Effect of topical fosfomycin on polymyxin B ototoxicity 
[Leach] 49 (Ja) 

Permeability of round window membrane to middle-eized 
molecules in purulent otitis media [Ikeda] 57 (Ja) 

Chioroaluminum-Sulfonated Pnalocyanine see Pho- 
tochemotherapy 

Choanal Atresia 

i complieations in CHARGE association [Asher] 594 
(My 
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We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
J the review of the manuscript. 
~. In ease the work was done by a federal employee, each author 
Er must include a signed statement that the work reported was done 
' while he or she was employed by the federal government. 
... Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
- layout rather than galley or page proofs for approval. The author 
^C ds responsible for all statements in his work, including changes 
| made by the copy editor. 
Title. — Titles should not exceed 75 characters, including punctu- 
ation and spaces. 
Title Page (First Page).—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
(the manuscript was presented at a meeting, the name of the 
|^ meeting, the place it was held, and the date on which it was read. 
ic One author should be designated as corresponding author, with 
= > chis or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
>: “reprints at the time the typescript is returned after editorial 
processing. 
C5 Abstract (Second Page).—Provide a double-spaced abstract (135- 
| word maximum) of the article. Abstract should include state- 
^ ments of problem, method of study, results, and conclusions. Do not 
- "include a “summary” section in the main manuscript. 
| Manuscript Preparation.—Submit the original typed manuseript 
plus two high-quality copies of the entire manuscript. The entire 
"manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 21.9-em (81% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(lin) should be provided. Do not justify the right margin if a word 
processor is used. 
“SE Units.—Use Systeme International (SI) measurements 
iroughout the manuscript. 
References.— List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors (list all authors and/or editors up to six; 
if more than six, list the first three and "et al”), (2) title, (3) jour- 
al name (as abbreviated in Index Medicus), (4) year, (5) volume 
umber, and (6) inclusive page numbers, in that order. References 
to books should include (1) authors (list all authors and/or editors 
up. to six; if more than six, list the first three and “et al"), (2) chap- 
 tertitle (if any), (3) editors (if any), (4) title of book, (5) eity of pub- 
. lieation, (6) publisher, and (7) year. Volume and edition numbers, 
> specific pages, and name of translator should be included when ap- 
~~ propriate. The author is responsible for the accuracy and completeness 
of the references and for their correct text citation. Please note this 
journal's punctuation and sequence style preference in previously 
- published reference listings. 
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provided when pertinent. “All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables. — Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 x 27.9-em 48% X Il-in 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must includea statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent forn. 

Refer to patients by number (or, in aneedotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Hlustrations.— Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.8 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that eolor will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm: preferred) 
must be submitted for an evaluation. Do not send eolor prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure. —1n the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of tae research 
diseussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted. the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE Note: Most COMMON ERRORS TO AVOID 
(SECRETARY'S CHECKLIST) 


copies. 

(21 Failure to double-space entire manuseript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, rot in numerical 
order, or not cited in text. 

(5) Use of 1'5-spacing rather than double-spacing. Do not 
justify lines. 

—— (6) Failure to send two sets of illustrations/photographs. 

—— (4) Title too long. 

— (8) Failure to label abstract or to provide abstract. 


(9) Incomplete or improper consent forms for patient pho- 


tographs, improper legends. 
— (10) Failure to include copyright transmittal letter. 


—— (11) Failure to include all authors’ personal signatures on a 


copyright transfer form. 
——. (12) Failure to designate the corresponcing author and 
| provide phone number and address. 
— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


ext. . Length shouid be limited. ~ A 
fication and stain used shouldbe — 


(1) Failure to send original typed manuscripts plus two : 
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ED INFORMATION 







E Regular € C lassified [ 1 Time 3 Times 

ED or more" 
"o Cost per word | E $1.60 $1.45 
d bu per issue 


Closing Date - le: ] 





. The25th ol the Second month prior to the issue date. 


TN Example: The November issue closes September 
iaid 25th, No ads can be cancelled after the closing date. 


Send all copy. correspondence. production 
materiais and payments to: 


archives of 


- Otolaryngology — 
Head. Neck Surgery 


Classified Department 
P.O. Box 1510. Clearwater, Florida 34617 
For assistance with your ad schedule call toll free: 
800-237-8851 O 813-443-7666 





ASSOCIATE WANTED: Board-certified or board- 
,, l egie, to join private practice; Fort Lauderdale 
op area AH aspects of ENT surgery. Competitive salary 
and benefit package. Please send CV: Reply Box 
#497 c/o AOT: 


UBRHDRHERIIRUEBHEUEEHERB HH HR ER E E PLE RR 


OTOLARYNGOLOGIST 
Head and Neck 
Surgeon 


To join three otolaryngologist 
practice. - 


C Full range of 

i otolaryngology. 

| © Excellent family oriented 
. community. 

n Progressive sophisticated 

| . medical community. 

i n Surprising cultural 

.. activities. 


n Practice limited only by 
| ability and energy. 








All classified advertising orders, correspondence and payments should be directed to: Archives of Otolaryngology, P.O. Box 1510, | 
Clearwater, Florida 34617. Our telephone numbers are: 800-237-9851; 813-443-7666. Please do not send classifiec ads, payments or. 
related correspondence to the AMA headquarters in Chicago. This causes needless delay. 


Inquiries about "BOX NUMBER" advertisements: All replies must be in writing and must cite the box number ir: the ad. Example: i 
, C/O AOTO, P.O. Box 1510, Clearwater, Florida 34617. We are not permitted to divulge the identity of advertisers who wish their 
mail sen: in care of Archives of Otolaryngology. 








OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three-doctor group seeks pediatric, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offices. 
Associated with the areas major medical centers. 
Competitive salary and comprehensive benefits. 
Opportunities leading to partnership after two years. 
Please direct inquiries and CV to: Thomas E. Long, 
MD; Rande H. Lazar, MD, 848 Adams, Suite 401, 
Memphis, TN 38103. 


BOULDER, COLORADO 


Opportunity to join solo practice with option 
to take over practice within two years. 
General ENT practice with emphasis on 
facial cosmetic surgery. Advantages: Uni- 


versity of Colorado, fishing, skiing in Rocky 
Mountains. Contact: 


Richard E. Padrnos, MD 
2800 Folsom, Suite A 
Boulder, CO 80304 e (303) 443-6240 


OTOLARYNGOLOGY Consultants of Memphis — 
Expanding three doctor group seeks facial plastic, 
fellowship-trained associate to join a diverse, quality 
oriented and busy practice. Four fully staffed offi- 
ces. Associated with the areas major medical cen- 
ters. Competitive salary and comprehensive bene- 
fits. Opportunities leading to partnership after two 
years. Please direct inquiries and CV to: Thomas E. 
Long. MD; Rande H. Lazar, MD, 848 Adams, Suite 
401, Memphis, TN 38103. 


OTOLARYNGOLOGY — Brainerd, Minnesota. Join 
twenty MD, multi-speciaity clinic. No capitation. No 
start-up costs. Two hours from Minneapolis. Beauti- 
ful lakes and trees; ideal for families. Call collect/ 
write: Curtis Nielsen (218) 828-7105 or (218) 828- 
4901. P.O. Box 524, Brainerd, MN 56401. 


OTOLARYNGOLOGIST — BC/BE to join three 
person group covering all aspects of specialty with 
in-house OR. Ideal northern California growth area, 
half way between San Francisco and Lake Tahoe. 
Send CV to: Box #408, c/o AOTO. 


WASHINGTON — The Everett Clinic, an eighty 
physician, multi-specialty group, is seeking a BC/BE 
otolaryngologist with an interest in and/or fellow- 
ship training ín facial plastic surgery. City of 63,000 
on Puget Sound, service area of 300,000, and just 30 
miles north of Seattle. Exceptional opportunity for 
professional and personal lifestyle development. 
Send CV to: James Facer, MD, or Richard Lyons, 
MD, The Everett Clinic, 3901 Hoyt Avenue, Everett, 
WA 98201. 


VIRGINIA/NORTH CAROLINA — Opportunities for 
BC/BE otolaryngologists with Virginia multi- 
hospital system near Willlamsburg/Chesapeake Bay 
and modern, centrai North Carolina hospital. Finan- 
cial guarantees. Opportunities include solo, group 
and establishment of two-physician practices. Send 
vitae: Janet Clayton, AM Care Physician Search, 
P.O. Box 2816, Durham, NC 27715. (800) 477-0600. 


m Nr A am e a e SA 


OBERLIN, OHIO — Muiti-specialty group seeks 
BC/BE otolaryngologist to serve growing patient 
load. Northern Ohio college town serving drawing 
area of 275,000. Salary, liberal benefits first year with 
full shareholder status available thereafter. Send CV 
to: Dr. VanDyke, 224 West Lorain, Oberlin, OH 
44074. 


a mma am ee ne 


OTOLARYNGOLOGIST: Board-certified/board- 
eligible. Physician interested in adult ENT to join 
busy single practice. New office. Hospitals offer 
nasal endoscopy, CO: and Yag lasers. Please send 
CV to: Frances B. Ehart, Suite 17, 1701 Augustine 
Cut-Off, Wilmington, DE 19803. 





BC/BE OTOLARYNGOLOGIET needed for 100 © A 





member, multi-specialty clinic iocated in beautiful | 
northwest Arkansas. 680-bed ‘hospital located two. | 





blocks from main clinic. Excellent benefits and. | : 
guaranteed salary for two years followed by full | - 
partnership. For more information contact: Jose- | 
phine Decker, Associate Admiristrator, Holt-Krock |. 
Clinic, 1500 Dodson Avenue, Fort Smith, AR 72901. |. 


(501) 782-2071. 
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COME PRACTICE in one ofthe wealthiest com- E 


munities per capita in the nation. Physician collec- 


tions rates range in the 9896-9595 level. Strong work - 


ethic of the population means attie unemployment 


and low write off/bad debts. School system ranked - 
fifth in the state! 130-bed hospital boasts facilities 


and services only found in larger, metropolitan hos- |- 


pitais. This clean, picturesque, southern/mid- 


western community offers an outstanding quality of |. 


life. Solo-coverage with hospital providing a net 
income guarantee of $170K (not a loan). For more 
information from someone whc's visited the oppor- 
tunity and talked with the principals involved, please 
call John Bowers at (800) 347-7987, Extension 4116. 
Or send your CV to my attention at: Harris Kovacs 


Alderman, 4170 Ashford-Dumwoody Road, Suite | - 


500, Atlanta, GA 30319. 





77 PHYSICIAN MULTI-SPEG: ALTY- group seeks 
BC/BE ENT physician. Excelent fringe benefits. 
Full association possible within three years. This 
group is located in the far western suburbs of 


Chicago in an area offering excellent schools, hous- - 


ing and recreational facilities. Send CV to: Box #403, 
c/o AOTO. 

BC/BE OTOLARYNGOL OGIST needed to join busy: 
young. BC established general otolaryngologist. 
Facial plastic interest desirable. Fully computerized, 
high-tech oriented practice complete with audioto- 
gist and ABR. Excellent recreational opportunity, 
great family area, Outstanding ‘ifestyle. Send CV to: 
Box #410, c/o AOTO. 





———————————— Bá NIRE 


SOLO OTOLARYNGOLOGIST OPPORTUNITY: 
Large pediatrics referral base, BC/BS/commercial © 


payors, modern OP surgical facility, close to New fe 
York and Ohio in the greater lakeland area of Mead- |. 
ville, Pennsylvania. This college community is | > 
family oriented with excellent school system. First | 
year guarantee and benefits to BE/BC candidate. |. 
For further information call: ($00) 283-8321, Exten- | = 


sion 5705. Or send curriculum vitae to: Brenda - 


Lewis, Meadville Medical Center, 1034 Grove Street, i f * 


Meadville, PA 16335. 


BC/BE OTOLARYNGOLOGIST to join three board- 


estet itte seri nm e vene SN nieve ems mie 





certified otolaryngologists (ore to retire soon) ina J 
muiti-specialty clinic of over :80 physicians in 26 ] 
divisions. This position offersan opportunity to step | .- 


into a ready made, high surgical volume practice - 
with excellent salary (rangesef $110.000-$120,000 - 


which is negotiable for physicians with experience), 
benefits. paid malpractice insurance, and buying i in 


is not required. Dakota Clinic as the latest in tech- ` 3. 


nological equipment, i.e. CT anc MR scanning, 
ABR, etc. Contact: Or. Jofir L. Hicks, Director. 
Recruiting Division, Dakota Clinic, Ltd, P.O. Box 
6001, Fargo, ND 58108. “ ) 280-3338 or (701) 
280-8520. 
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TIDEWATER, VIRGINIA — BC/BE otolaryngologist 


needed to join busy, solo, voung BC established. 


otolaryngologist. Please sent CV: Reply Box #407, . x 


c/o AOTO. 


PLEASE NOTE — Address replies to box number l 
ads as follows: Box number, . c/o AOTO,- | 
P.O. Box 1510, Clearwater. FL 34617. | 
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| The 
Right 
| Reasons... 








- || Dedicated physicians, 


. || state-of-the-art sup- 
port, financial stabil- 


ty and growth, qual- 


-— || ity of life second to 
|| none...to name a few 
‘reasons. 


— || The Sioux Empire 
. || Medical Center 
|| invites you to share 
-~ || your skills and be- 
|| come a partofa . 
dynamic community. 


Sioux Falls has a 


| strong economic base, 


growing population, 
- || and a progressive 
| education system. 


i| Numerous cultural 
and recreational ac- 


.. || tivities are even more 


-~ || reasons to find out 
- || more about this ex- 







| portunity. 


To find out more, 
contact... 





Sioux Empire 
Medical Center _ 











1200 S. Euclid Ave. 


f IN Carl Hinson 
wi. Suite 320 MB1 


1-800-468-3333 


| ceptional practice op- 










CHIEF OF OTOLARYNGOLOGY: BE/BC to. join 


five (5) otolaryngologists in large muilti-speciaity 


group providing care for BC/BS affiliated HMO as | 


well as FFS practice. Excellent salary and benefits 
package. Extensive support system and modern 


- facility located in Columbia, Maryland, near medical 


schools and recreational opportunities of the 
Baltimore- Washington, DC area. Please direct CVs 
to: Patuxent Medical Group, Inec., 2 Knoll North 
Drive, Suite 401, Columbia, MD 21045. Attention: 
Physician Recruiter. 


NEW HAMPSHIRE: Upper Connecticut Valley. 
Flourishing community hospital seeks well-qualified, 
motivated otolaryngologist to establish ENT service 
and private practice. Beautiful area close to Ivy 
League campus, Sunapee Lakes, Vermont and New 
Hampshire ski areas. Send CV to: New England 
Health Search, 63 Forest Avenue, Orono, ME 04473. 
Or call: (207) 866-5680 or (207) 866-5685. 


practice with two BC physicians. Located in Virginia 
Beach, Virginia, a growing, prosperous seaside 
community offering a wide range of recreational 
activities. Primary ENT for 260-bed hospital. Please 
send CV to: Virginia Beach Ear, Nose & Throat Lid., 
1135 First Colonial Road, Virginia Beach, VA 23454. 


MAINE — Established group seeks third BC/BE oto- 
iaryngologist for busy general practice. Modern well 
equipped office adjoining growing, tertiary care 
medical center. Sophisticated medical community 
close to mountains and coast. Association with 
partnership opportunity. Send curriculum vitae to: 
Richard P. Lenz, MD, Suite 230, 417 State Street, 
Bangor. ME 04401. 


EIGHT, NEW ENT OPENINGS, Group, solo, part- 
nership. Guarantees, benefits, relocation. For more 
information, in confidence, call: HealthSearch USA, 
(800) 899-2200. 1438 West Broadway, #8210, Tempe, 
AZ 85282. 








_ LASER RESEARCH 
“FELLOWSHIP 
JULY 4, 1994 - JUNE 30,1992 
LAHEY CLINIC 
MEDICAL CENTER 


Department of Otolaryngplogy- 
Head and Neck Surgery 


Eleanor Naylor Dana 
Laser Research Laboratory 


Hands-on fraining and laboratory 
research in new laser waveiengths, 
instrumentation, techniques and 
procedures. 


































Qualifications MD. preferably with 
specialty training on otolarynagology- 
head and neck surgery. 


Stipend: $25,000+ depending on 
qualification. 


Address correspondence: to: 


Stanley M. Shapshay, MD 
Eleanor Naylor Dana 
Laser Research Laboratory 


LAHEY CLINIC 
MEDICAL CENTER 
41 Mali Road 
Burlington, MA 01805 


CASE WESTERN RESERVE UNIVERSITY 


Director 
Department of Otolaryngology-Head and Neck Surgery 


at 


MetroHealth Medical Center, Cleveland, Ohio 


The MetroHealth Medical Center, a 750-bed major teaching and tertiary care 
hospital of Case Western Reserve University is looking for a Directo: of the 
newly created Department of Otolaryngology-Head and Neck Surgery. This 
department will be fully integrated with the program at the medical school 


and its residency. 


The position of Director provides an excellent opportunity for a vigorous 
leader, in an institution that is in a phase of rapid growth. The Director must 
have solid clinical, research and administrative credentials. He should be 
enthusiastic and capable to build new patient care and academic programs 
in all branches of the specialty. The appointment will be at the leve! of an 


associate or full professor. 


Applicants should submit a curriculum vitae and a concise description of 
their clinical and research interests and goals to: 


Fred Behrens, MD, Chairman, Search Committee 


MetroHealth Medical Center 
3395 Scranton Road, Cleveland, Ohio 44109 


-| women and minorities. 


s oM < The Case Western Reserve University and the MetroHealth Center are equal 
5 EE Me e E "E T i P : a E 
Sioux Falls, SD 57105 EE opportunity employers and specifically encourage applications from 








Research Fund of the 


American Otological Society, Inc. | 





Research Grant Awards 
and Training Fellowships 


To Study Otosclerosis and Related Ear Disorders 


| The American Otological Society through its Research Fund is offerin 
pue Research Grant Awards and fulltime Research training Fellowships to 
Study otcsclerosis and related ear disorders in U.S. or Canadian Institu- 
p. tions, July 1991 - June 1992. Proposals may include investigations ofthe | 
po |own management and pathogenesis of otosclerosis and underlying pro- 
sap cesses. Studies of middle ear biomechanics and sound transductior as 
al oo they appiy to otosclerosis will be considered. 





RESEARCH GRANTS. Available to physician and non- physician 
investigators; renewable annually for a maximum of $25,000 per year; 
no funding for investigator's salary. 


RESEARCH TRAINING FELLOWSHIPS. For physicians only (resi- 
- dents and medical students), fellowship will support 1-2 years full-time 
| research conducted outside of residency training. Applications must be 
- accompanied by sponsoring institution documentation that facilites 
and faculty are appropriate for requested research. | 








| : apr DEADLINE. Grant and fellowship applications must be p postmark ad — 


. obtained from Richard A. Chole, M.D., Ph.D., Secretary-Treasurer, E 

. Research Fund of the American Otological Society, University of Cali- d 
forni ia, Davis, Otology Lab, 1159 Surge 3, Davis, GA 95 316.. 

* Telephone: (916) 752-8931. : 










by January 31, 1991. Information and application materials may be deo dE 











xceptional Health Care 
li 1 An Exce tional Locale. 





The Ohio Permanente Medical Group is the largest 
multi specialty group practice in N.E. Ohio, and 
offers the career stability and support of the largest 
and most experienced pre-paid group medical 
practice in America. Our physicians begin with an 
immediate patient base in their specialty. We take 
tare of all the business aspects. You do what you 
| best-—deliver exceptional patient care. We 
rrently have opportunities for board-certified / 
‘eligible physicians in 


Otolaryngology 


THEN THERE IS OUR IDEAL LOCATION. When 
you join us in northeastern Ohio you'll enjoy a 

y thriving metropolitan setting..an excellent housing 
B chmate..acclaimed symphony orchestra...and a 

- growing group practice with more than 210,000 

-— members in the Cleveland-Akron area. 


NE if you share our perspective, contact us. We offer 
gp relocation and spousal assistance 
"-programs..attractive salary..superb 
| benefits. shareholder status...full malpractice 
s Coverage. .company-paid retirement plan...Please 
| send your resume to: Ronald G. Potts, M.D., 
. Medical Director, Ohio Permanente Medical 
. ‘Group, inc., Dept. HRAO, 1300 E. 9th Street, 
| Suite 1100, Cleveland, OH 44114. Or call us at 
^ 1-800-837-0PMG/(216) 623-8770. EOE. 
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KAISER PERMANENTE 


Good Peaple Good Mediciie 

















otolaryngology. 


* sin ge benefits. 





The Kaiser Permanente Perspective: | 





OTOLARYNGOLOGIST position available at the .. 
| Department of Veterans Affairs Medical Center, 
| Asheville, North Carolina, for a board-eligible/board- - 
| certified otolaryngologist. This 500-bed hospital is 

affiliated with Duke University. Two senior level oto- 
| laryngology residents are assigned to the Depart- 


ment of Veterans Affairs Medical Center where a fuil 


| range of surgical procedures are performed. In addi- 


tion to teaching responsibilities, other academic 
pursuits are encouraged and facilities are available 
for basic and clinical research, Asheville is a well 


known vacation and resort center where many cul- © 


tural activities are available. There are two universi- 
ties and three colleges. Both private and public 
school systems are excellent and the cost of living is 
reasonable. H you are interested, please reply at 
your earliest convenience to: S.M. Scott, MD, Chief, 
Surgical Service, DVAMC, Asheville, NC 28805. 
(704) 298-7911, Extension 5424. Include a curricu- 
ium vitae. An equal opportunity employer. 





The University of Texas Southwestern Medical 
Center is seeking a board-certified/board-eligible 
otolaryngologist to join a growing Department of 
Otorhinolaryngology as a full-time assistant pro- 
fessor, Pediatric otolaryngology fellowship or 
extensive experience required; interest in pedi- 
atric otology desirable. The position is available 
July 1991. Please send a curriculum vitae and 
three references to: 


Orval E. Brown, MOD 
Chairman, Division of Pediatric Otolaryngology 
Department of Otorhinolaryngology 


The University of Texas Southwestern 
Medical Center at Dallas 


5323 Harry Hines Boulevard 
Dallas, TX 75235-9035 @ (214) 688-3103 


The University of Texas Southwestern Medical 
Center at Dallas is an equal opportunity/affirma- 
tive action employer, 





Otolaryngologist 
Hu Board-certified/-eligible otolaryngologist needed as 


associate to join an active four-physician section of 
otolaryngology, practicing all aspects of modern 


This 200-physician, multi-specialty clinic serves 

as a referral center for surrounding areas of north- 
eastern Pennsylvania and the Southern Tier of New 
York State. Affiliated with progressive 366-bed 
hospital. State-of-the-art diagnostic and operative 
equipment available. Medical school teaching 
affiliation provides a stimulating environment. 


Area provides attractive living conditions with ample 


. seasonal recreation opportunities. Easy access to 
major metropolitan areas. Excellent salary and 


. Respond with curriculum vitae to: 
— GUTHRIE CLINIC 
Sayre, PA 18840 © (717) 888-5858 




























 OTOLARYNGOLOGIST 

=~ _ Fer 

Full-Time Position 
in 


Western Michigan 






Busy private practice cover- 
ing all aspects of otolaryn- 
gology. Board eligible or 
board certification required. 


Closeto Lake Michigan and 
other outdoor recreational 
activities. 












Kent Otolaryngology 
Associates, P.C. 


P.O. Box 1983 
Grand Rapids, MI 49501 


Phone: (616) 459-8850 






NORTHERN CALIFORNIA 






The Permanente Medical Group, a growing 
mullispecialty group, is recruiting piysicians 
in a variety of specialties for Positions 
throughout our beautiful Northern: Califor- 
nia region: the San Francisco Bay Area, Sac- 
ramento, and the Central Valley. 


OTOLARYNGOLOGIST 


A position is currently available for a full time 
staff otolaryngologist in our South San Fran- 
cisco facility. Includes office and cperating 
room responsibilites. 


Members of our large, multispecialty group 
earn a highly competitive salary and excel- 
lent benefits including mortgage assistance, 
scheduled time off, malpractice insurance, 
and medical, dental and life insuranee, and a 
substantial retirement program. 


To inquire about this and other apenings 
with our successful, growing medical group, 
send CV to: Richmond Prescott, MD., Physi- 
cian Recruitment Services, Dept. AO-SSF, The 
Permanente Medical Group, Inc. 1814 
Franklin, 4th Floor, Oakland, California 
94612. (415) 987-4949. We are an equal 
opportunity employer. 

















KAISER PERMANENTE 


Good People. Good Medicine. 













































OTOLARYNGOLOGIST  - 


The Department of Otolaryngology-Head and Nec! 
Surgery, University of Illinois, College of Medicinea 
Chicago, is seeking an otolaryngologist for its full- | 
time faculty at the Assistant Professor (tenure-track) | 
Sp ard-elidible or or Associate Professor level. Fellowship training and | 
& Ede de ie d research experience are highly desirable. Candi- : 

ree dates should have a special interest in head and neck | 
nge benefits, and sinus surgery. CO OE E 


.. shareholder status, For fullest consideration, please apply by February 1, | 
1991. Position to begin July 1, 1991 or earlier. : 


||| guaranteed salary 
Send curriculum vitae to: 





. multi-specialty 
group on the 


: central coast of 


















california, must be 




























first 12 months. 
Mail CV to: 
: Edward L. Applebaum, MD | cf 
Administration Department Head, Department of Otolaryngology- | 
San Luis Head and Neck Surgery "d 
Medical Clinic, Ltd. UNIVERSITY OF ILLINOIS 


1235 Osos Street 1855 West Taylor, Suite 2.42, M/C 648 


san Luis Obispo Chicago, Illinois 60612 
CA 95401 









The University of Illinois is an equal opportunity/affirmative action employer. f 





Daren amen ae eo 















A Lifetime of Opportunities 
Begins with This One 


We are looking for physicians who share our optimism about the 
future. We are the Physician Group at Lovelace—one of the 
Southwest’s largest and most prestigious multispecialty groups. 
We are part of a dynamic $200 million organization which has 
shown, year after year, the ability to succeed. n addition to 
professional! growth, our physicians enjoy a special quality of 

life offered in scenic New Mexico. The following position is 

available: | | 


ENT Physician | d s 
Seeking a fourth board certified or board prepared individual. 
Office is fully equipped. One year ENT experience preferred. 


For more information, interested applicants may contactt he Office | 
of the Chief Medical Officer, Lovelace, Department AO1290, 
5400 Gibson Blvd., SE, Albuquerque, NM 87108, (505)262-7448 
or (800)877-7526, ext. 7448. | : x 


The Opportunity of a Lifetime. 






F Opportunity 







Busy, growing suburban 

Atlanta practice seeks 

- gh quality new associate. 
< Very attractive compen- 
















Group Practice e _ Medical Center- * Sat llite Network | 
Health Plan. « Research Foundation ——— 






















The Department of Otolaryngology-Head and Neck 
irgery, Medica! College of Virginia. Richmond, 
rginia has an opening for a full-time assistant or 
associate professor, beginning November 1990. The 
candidate must be BC or BE. Expertise in head and 
neck surgery is required and necessary. Experience 
in. pediatric otolaryngology is desirable but not 
essential. Contac’: Dr. George Williams at (804) 786- 
3965. Or send zurrent CV to: Department of 
Otolaryngology-Head and Neck Surgery, MCV Sta- 
tion, Box 146, Richmond, VA 23298-0146. We are an 




























. DIVISION OF OTOLARYNGOLOGY of the 
niversity of South Florida College of Medicine is 
seeking a full-time otolaryngologist, BC, with a spe- 
cial interest in otclogy-neurotology at the assistant 
professor level. A fellowship in otology-neurotology 
"| is preferred. The position is tenure earning and 
«| involves. clinical practice, resident teaching, and 
| research. Contac’: Loren J. Bartels, MD, USF COM 
“1 MBC Box 16, 12901 Bruce Downs Boulevard, 
^| Tampa, FL 33612. (813) 974-2411. The University of 

| | South Florida is an equal opportunity/affirmative 
i.action employer. 






^ || . Otolaryngology/Head and Neck Surgeon 
dq West Virginia University 

cO Eb WVLE Departmert of Otolaryngology/Head & Neck 
11 Surgery seeks fellowship trained head and neck 
t| surgeon to lead head and neck surgery program. 

RERO New facilities, "state-of-the-art" equipment, re- 
"i. search opportunities, and support available. Send 

“CV.to: Stephen J. Wetmore, MD. Professor and 

Chairman, Department of Otolaryngology 


CT WVU Health Science Center 
Morgantown, Wi 26506 € Or call: (304) 293-3457 








|] PLEASE NOTE — Address replies to box number 
. | "ads as follows: Box number, ____.. c/o AOTO, 
-| PO: Box 1510, Clearwater, FL 34617. 





OTOLARYNGOLOGY-Head and Neck Surgeon— P~ 


CLINICAL FELLOWSHIP 

























IN OTOLOGY 


Aone year fellowship in otology is available 
immediately. This fellowship will include 
intensive experience in all aspects of clini- 
cal otology, clinical neuro-otology, otologic 
surgery, and an affiliation with a national 
oto-neuro surgical center. A stipend and 
insurance package is available. 


Application and CV may be mailed to: 
Joseph B. Touma, MD 
HUNTINCTON EAR CLINIC, INC. 
1616 13TH AVENUE 


SUITE 100 
HUNTINGTON, WEST VIRGINIA 25701 





PRACTICE MANAGEMENT, insurance billing. 
medical records, and electronic claims systems. 
American Medical Software (800) 423-8836. 





HEARING AIDS —L.A. AND VIC. 


Hearing aid dispenser wishes to lease 
space in busy ENT office in Los Angeles 


(except Culver City), San Fernando Val- 
ley or Ventura County. Please call: 


(213) 673-5411 or (800) 966-5411 
Ask for Marvin 





OTOLARYNGOLOGIST 


Board-Certified or Board-Eligible 


Three-physician group in north central Wisconsin 
seeking a personable, well-trained and qualified 








1.54401 





person to share in a progressive, 
well established practice. 


This well equipped and staffed office 
is located in a modern, 300-bed hospital. The 
community and surrounding area 
has a population of 100,000 (*) and provides 
excellent educational, cultural and 
recreational opportunities. 


Please send curriculum vitae to: 


James F. Langlois 
Business Manager 

425 Pine Ridge Boulevard, Suite 305 
Wausau, V 








gy, Neurotology 
d Skull Base 


Mel 


Michigan Ear Institute 


Providence Hospital 
Southfield, Michigan 





A clinical fellowship is offered by 
the Michigan Ear instifute in con- 
junction with Providence Hospital, 
Southfield, Michigan. Two positions 
are available annuali y for a period 
of one year commencing July 1st of 
each year. 









A strong otology residency training 
experience is required and the 
candidate must be board-eligibie 
or -certified and be able to obtain 
a license to practice medicine in 
the state of Michigan 










For further details please contact: 


Jack M. Kartush, MD 
Program Coordinator 
Michigan Ear Institute 
27555 Middlebelt Road 
Farmington Hills, Mi 48018 
(313) 476-4622 

FAX: (313) 476-7390 









zu 
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Pediatric 
Otolaryngology 
Fellowship 


Available July 1992: One year of 
training. Extensive experience in all 
aspects of pediatric otolaryngology. 
This will include all phases of otol- 
ogy, laryngeal problems, laser 
surgery, maxillofacial surgery, facial 
plastic and reconstructive surgery, 
and endonasal surgery. à 


Opportunities for basic and/or clin- 
ical research are available and 
encouraged. Over 2,000 surgical 
procedures performed per year. A 
stipend, living allowance and insur- 
ance package is available. 


Applications may be obtained by 
contacting: 


Rande H. Lazar, MD 
Director of Fellowship Training 





Otolaryngology Consultants j 
of Memphis d 
Department of Otolaryngology 
Le Bonheur Children's Medical Center 
Memphis, TN 38103 
















= FELLOWSHIP IN 

'RIC OTOLARYNGOLOGY 
sR AT 
z JOHNS HOPKINS HOSPITAL 







Beginning July 1992 
ADDRESS INQUIRIES TO: 





BERT M. NACLERIO, M.D., F.A.C.S. 
DEPARTMENT OF OTOLARYNGOLOGY 
CARNEGIE 490 
JOENS HOPKINS HOSPITAL 
600 NORTH WOLFE STREET 
BALTIMORE, MD 21205 

















Fellowship in 
Pediatric Otolaryngology 
July 1, 1992 - June 30, 1994 


A two-year fellowship program is available consisting of one year devoted 
. te clinical activities and a second year devoted to research activities. 





Clinical Year 
| Intensive exper ence in all phases of ear, nose and throat diseases 
. in children, including otology, rhinology, bronchoesophagology, 
|... head and neck reconstructive surgery, and training in cleft palate 
telated problerrs. 





Year 

al Institutes of Health (NIDCD) sponsored fellowship to train 
o cevelop skills in clinical and laboratory research which will 

n an academic career. Requirement: U.S. citizen or perma- 

Agent. 















Direction — 





“Bluestone, MD. 


| CONTACT: 
1 it of Pediatric Otola ryngology 
HOSPITAL OF PITTSBURGH 
05 Fifth Avenue at DeSoto Street 

,PA 15213-25 (412) 692-5465 









ip rogram is under the direction of Sylvan E. Stool, MD, 









wship, || 
University of Florida, || 
one year. . 















research _ 
opportunities — . 
Available July 1, 1991. 


Clinical anc 










Contact: 


Nicholas J. Cassisi, 
DDS, MD, 


Box J264, JHMHC. 
Gainesville, FL 32610 


(904) 392-4461 











The University of Nor:h Carolina 
School of Medicine 


ASSISTANT 
PROFESSOR 


Full-time Faculty Position 






Otolaryngologist/ head and necksurgeon: Division 
of Otolaryngology’ Head aña Neck Surgery: | 
Department of Surgery, Universay of North Carol- 
ina at Chapel Hill School of Medicine is seeking a 









level (tenure track). The success candidate should — 
have an interest in developing’ a strong. clinical 
program in otolaryngology and kave demonstrated 
the potential for teaching. for research; imd for 
obtaining grant support. Ample opportunity for 










for the position will be accepted until January 1, 
1991 with a projected starting date of füty-1, 1991, 








committed to increasing representation of women 
and members of minority groups on its faculty and 
particularly encourages applicstions from such 
candidates. E 







Letters of inqairy and curriculum vitae should be. f 
sent tà: MEE: l 










Harold C. Pilkb 
-Professor an 


eo E 
eck Surgery 
610 Burnett Womack B Bic 
. University of North Carolin 
+ ge 



















board-certified or -eligible otolaryngologist for its: Ros 
full-time academie staff at the assistant profesor | | 


exposure to all facets of otolaryngology’ head and fe | 
neck surgery patient care availcble. Applications 1. 


The University of North Carolina at Chapel Hillis ie 
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HIV Disease is a major health care 
challenge to physicians and other 
medical professionals. With an 
estimated 1.5 million Americans 
infected with HIV, you must stay 
informed. No other single resource 
can give you more practical 
information quickly and concisely. 


A single, practical resource 
HIV Infection and Disease 

provides authoritative, practical 
information. These 16 monographs 


are in a highly concentrated form. 


Since each monograph takes about 
: an hour to read, it's an excellent 
self-study tool. 


HIV Infection 
and Disease 


Monographs for Physicians 


e and Other Health Care Workers 


This single resource 
includes information 
about: 

*« HIV and Features of Its Infection 

* The Use of Anti-Retroviral 
Therapy for the Treatment of 
AIDS and Related Disorders 

* Alternative Therapies 

* Physicians and Home Health 
Care for Patients with AIDS 

e Ethical Issues in AIDS and HIV 
Infection 


Rely on the opinion of 
experts 


HIV Infection and Disease features 
a forward by C. Everett Koop, MD, 


ScD, former Surgeon General, 
United States Public Health Service 


(1981-1989) Each monograph 

presents authoritative information 

on HIV, written and reviewed by i 
a panel composed of such leading 

authorities as Dani P Bolognes:, 

PhD, Samuel Broder, MD, Anthcay 

S. Fauci, MD, Harold W. Jaffe, MD, 

and Jay A. Levy, MD. 


Gain proficiency in HIV diagncsis 
and treatment ... order your copy 
of HIV Infection and Disease tocay. 





















(Non-member) 


. Department, 312-280-7168. 











men must piece order, ass 


copies @ $8.00 ea. $ 
ponis (D$1000ca $ 
Add sales tax (CA, DC, IL, NY only) $ 
Total $ 


Phone orders: Call toll free: 1-800-621-8335. 
- For information on quantity discounts, call the AMA Order 


E Please. allow 4-6 weeks for delivery * Prices subject to change without notice 


Complete and mail this form along with your payment to: 
Book & Pamphlet Fulfillment/OP014690, American Medical 


E 








Association, PO. Box 10946, Chicago, IL 60610-0946 Name 
Please send me: Addiecs 
(AMA Member) 


City/State/Zip 


Account # 






MasterCard 


Cardholders Signature - 


mae irte ttam ai mtm mAÁ- 


Please indicate method of payment: 


Enclosed is my check payable to: American Medical Association 


Visa 





Exp. Date 


Daytime Phone # 
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< SUPRAX* cefiximeLederle — P? 


~~ BRIEF SUMMARY. Please see package insert for full Prescribing Information 


INDICATIONS AND USAGE | 
Otitis Media caused by Haemophilus influenzae (beta-lactamase positive and neg- 


ative strains), Moraxella (Branhamella) catarrhalis (most of which are beta-lactamase . 


. positive), and Streptococcus pyogenes." 


` Note: For information on otitis media caused by Streptococcus pneumoniae, see 
CLINICAL STUDIES section. 

Acute Bronchitis and Acute Exacerbations of Chronic Bronchitis caused by S pneu- 
moniae and H influenzae (beta-lactamase positive and negative strains). 

Perform culture and susceptibility studies to determine causative organism and its 
susceptibility to SUPRAX. Therapy may begin while waiting for study results and may 
be adjusted when results are known. 

.  Pharyngitis and Tonsillitis caused by S pyogenes. 
.. A Note: Penicillin is the usual drug of choice in the treatment of S pyogenes infections, 
^ including the prophylaxis of rheumatic fever. SUPRAX is generally effective in 
cf: > the eradication of 5 pyogenes from the nasopharynx; however, data establishing 
the efficacy of SUPRAX in the subsequent prevention of rheumatic fever are not 
.:2 “Uncomplicated Urinary Tract Infections caused by Escherichia coli and Proteus 
mirabilis. 
. ^ “Efficacy for this organism was studied in fewer than ten patients with otitis media. 
“CLINICAL STUDIES 

in clinical trials of otitis media in nearly 400 children between the ages of 6 months 
and 10 years, S pneumoniae was isolated from 47% of the patients, H influenzae from 
34%, B catarrhalis from 15%, and S pyogenes from 4%. 

The overall response rate of S pneumoniae to cefixime was approximately 1095 
lower and that of H influenzae or B catarrhalis approximately 7% higher (12% when 

2 beta-lactamase positive strains of H influenzae are included) than the response rates 
-o of these organisms to the active control drugs. 
i97 Inthese studies, patients were randomized and treated with either cefixime at dose 
“regimens of 4 mg/kg bid or 8 mg/kg qd, or with a standard antibiotic regimen. Sixty- 
"nine to 70% of the patients in each group had resolution of signs and symptoms of oti- 
: tis media when evaluated two to four weeks posttreatment, but persistent effusion was 
"found in 15% of the patients. When evaluated at the completion of therapy, 17% of 
patients receiving cefixime and 14% of patients receiving effective comparative drugs 
(1896 including those patients who had H influenzae resistant to the control drug and 
who received the control antibiotic) were considered to be treatment failures. By the 
two- to four-week follow-up, a total of 30% to 31% of patients had evidence of either 
treatment failure or recurrent disease. 









Bacteriological Outcome of Otitis Media at Two- to Four-Weeks Posttherapy 


Based on Repeat Middle Ear Fluid Culture or Extrapolation from Clinical Outcome 


Cefixime'?' Cefixime'?' Control'' 
Organism 4 mg/kg bid 8 mg/kg qd drugs 
Streptococcus pneumoniae 48/70 (6996) 18/22 (82%) 82/100 (82%) 
Haemophilus influenzae 
Ia beta-lactamase negative 24/34 (71%) 13/17 (76%) 23/34 (6896) 
Haemophilus influenzae 
^: beta-lactamase positive 17/22 (77%) 912 (75%) t1 
Moraxella (Branhamella) 
catarrhalis 26/31 (84%) 5/5 18/24 (75%) 
Streptococcus pyogenes 5/5 33 67 
All isolates 120/162 (74%) 43/59 (81%) ^ 130/166 (78%) 


14! Number eradicated/number isolated. 

:;: An additional 20 beta-lactamase positive strains of H influenzae were isolated, but 
were excluded from this analysis because they were resistant to the contro! antibi- 
ótic. in 19 of these the clinical course could be assessed, and a favorable outcome 
occurred in 10. When these cases are included in the overall bacteriological evalua- 
tion of therapy with the control drugs, 140/185 (76%) of pathogens were considered 
to be eradicated. 

Tablets should not be substituted for suspension when treating otitis media. 
CONTRAINDICATIONS 
Known allergy to cephalosporins. 
NGS 







isynthetic penicillins, and cephalosporins). It is important to consider this diagno- 
^ patients who develop diarrhea in association with antibiotic use. Symptoms of 
<. “pseudomembranous colitis may occur during or after antibiotic treatment and may 

.' range in severity from mild to life threatening. Mild cases usually respond to drug dis- 
continuation alone. Moderate-to-severe cases should be managed with fluid, elec- 
trolyte, and protein supplementation. When the colitis is not relieved by drug discontin- 
uance, or when it is severe, oral vancomycin is the drug of choice for antibiotic- 
associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
should be excluded. 











PRECAUTIONS — o "v 
General: Prolonged use may result in overgrowth of nonsusceptible organisms. If 
superinfection occurs, take appropriate measures, 

Carefully monitor patients on dialysis. Adjust dosage of SUPRAX (cefixime) in 
patients with renal impairment and those undergoing continuous ambuatory peri- 
toneal dialysis and hemodialysis. (See DOSAGE AND ADMINISTRATION } 


Prescribe cautiously in patients with a history of gastrointestinal disease, particularly 


colitis. 

Drug Interactions: No significant drug interactions have been reporteri to date. 
Drug/Laboratory Test interactions: A false-positive reaction for ketones in the urine 
may occur with tests using nitroprusside but not with those using nitroferricyanide. 

SUPRAX administration may result in a false-positive reaction for gliscose in the 
urine using Clinitest®.** Benedict's solution, or Fehling's solution. Use glucose tests 
based on enzymatic glucose oxidase reactions (such as Clinistix*** or Tes-Tape*"*). 

A false-positive direct Coombs test has been reported during treatment with other 
cephalosporin antibiotics; therefore, it should be recognized that a postive Coombs 
test may be due to the drug. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Although nc lifetime animal 
studies have been conducted to evaluate carcinogenic potential, no metagenic poten- 
tial of SUPRAX was found in standard laboratory tests. Reproductive studies revealed 
no fertility impairment in rats at doses up to 125 times the adult therapeitic dose. 
Usage in Pregnancy: Pregnancy Category B: Reproduction studies “ave been per- 
formed in mice and rats at doses up to 400 times the human dose and «ave revealed 
no evidence of harm to the fetus due to SUPRAX. 

There are no adequate and well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human respomse, this drug 
should be used during pregnancy only if clearly needed. 

Labor and Delivery: SUPRAX has not been studied for use during lator and delivery. 
Treatment should only be given if clearly needed. 

Nursing Mothers: It is not known whether SUPRAX is excreted in human milk. Con- 
sider discontinuing nursing temporarily during treatment with this drug: 

Pediatric Use: Safety and effectiveness of SUPRAX in children aged ‘ess than 

6 months have not been established. 

The incidence of gastrointestinal adverse reactions, including diarrt«a and ioose 
stools, in pediatric patients receiving the suspension, was comparableao adult 
patients receiving tablets. 

ADVERSE REACTIONS 

Most adverse reactions observed in clinical trials were of a mild and transient 
nature. Less than four percent (3.8%) of patients in the US trials discortinued therapy 
because of drug-related adverse reactions. Commonly seen adverse 'sactions in US 
trials of the tablet formulation were gastrointestinal events, which werereported in 
30% of adult patients on either the bid or the qd regimen. Clinically mil gastrointesti- 
nal side effects occurred in 20% of all patients, moderate events occurred in 9% of ail 
patients, and severe adverse reactions occurred in 2% of all patients. dividual event 
rates included diarrhea 16%, loose or frequent stools 6%, abdominal pain 3%, nausea 

%, dyspepsia 3%, and flatulence 3%, The incidence of gastrointestinm adverse reac- 
tions, including diarrhea and loose stools, in pediatric patients receiving the suspen- 
sion was comparable to adult patients receiving tablets. 

Symptoms usually responded to symptomatic therapy or ceased when SUPRAX 
was discontinued. 

Several patients developed severe diarrhea and/or documented ps-sidomembra- 
nous colitis, and a few required hospitalization. 

The following adverse reactions have been reported following the use of SUPRAX. 
Incidence rates were less than 1 in 50 (less than 2%), except as noted above for gas- 
trointestinal events. 

Gastrointestinal: Diarrhea, loose stools, abdominal pain, dyspepsia, nausea, and 
vomiting. Several cases of documented pseudomembranous colitis wore identified 
during the studies. The onset of pseudomembranous colitis symptoms may OCCUT dur- 
ing or after therapy. 

Hypersensitivity Reactions: Skin rashes, urticaria, drug fever, and pruritus. Ery- 
thema multitorme, Stevens-Johnson syndrome, and serum sickness Fave been 
reported rarely. 

Hepatic: Transient elevations in SGPT, SGOT, and alkaline phosphatase. 

Renal: Transient elevations in BUN or creatinine. 

Central Nervous System: Headaches 3%; dizziness. 

Hemic and Lymphatic Systems: Transient thrombocytopenia, jeukowenia, and 
eosinophilia. Prolongation in prothrombin tirne was seen rarely. 

Other: Genital pruritus, vaginitis, candidiasis. 

The following adverse reactions and altered laboratory tests have teen reported for 
cephalosporin-class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, toxic epidermal 
necrolysis, superinfection, renal dysfunction, toxic nephropathy, hepasc dysfunction, 
including cholestasis, aplastic anemia, hemolytic anemia, hemorrhage. 

Several cephalosporins have been implicated in triggering seizures. particularly in 
patients with renal impairment when the dosage was not reduced (sec DOSAGE AND 
ADMINISTRATION and OVERDOSAGE). If seizures associated with drug therapy 
occur, discontinue drug. Administer anticonvulsant therapy if clinicallyandicated. 

Abnormal Laboratory Tests: Positive direct Coombs test, elevated Bilirubin, ele- 
vated LDH, pancytopenia, neutropenia, agranulocytosis. 

OVERDOSAGE — 

Gastric lavage may be indicated; otherwise, no specific antidote exists. Cefixime is 
not removed in significant quantities from the circulation by hemodialvsis or peritoneal 
dialysis. Adverse reactions in small numbers of healthy adult volunteers receiving sin- 
gie doses up to 2 g of SUPRAX did not differ from the profile seen in patients treated at 
the recommended doses, 

**Clinitest and Clinistix are registered trademarks of Ames Division, Mtes Laborato- 
ries, Inc. Tes- Tape is a registered trademark of Eli Lilly and Company. 


LEDERLE LABORATORIES DIVISION 
American Cyanamid Company, Pearl River, NY 10965 
Under License of Fujisawa Pharmaceutical Co., Ltd., Osaka, Japar 


ec Lederle Laboratories 
A Division of American Cyanamid Company 
' Wayne, New Jersey 07470 


Es Under License of — 
8 Fujisawa Pharmaceutical Co., Ltd. 
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(iodinated glycerol) 


Tablets, Elixir, Solution 


Before prescribing, please consult compete product infomation, a brief 
summary of which follows: 


INDICATIONS AND USAGE 
ORGANIDIN is indicated for adjunctive treatment as & mucolytic-expectorant in 
respiratory tract conditions such as bronchitis, bronchial. asthma, pulmonary 
emphysema, cystic fibrosis, chronic sinusitis, cr after surgery to help prevent 
atelectasis. 
CONTRAINDICATIONS 
History of marked sensitivity to inorganic iodides; hypersensitivity to any of the 
ingredients or related compounds; pregnancy; newborns; and nursing mothers. 
The human fetal thyroid begins to concentrate iodine im the 12th to 14th 
week of gestation and the use of inorganic iodides in precnant women during 
this period and thereafter has rarely been reported to induce fetal goiter (with or 
without hypothyroidism) with the potential for airway obstruction. If the patient 
becomes pregnant while taking ORGANIDIN, the drug should 5e discontinued 
and the patient should be apprised of the potential risk to: the fetus. 


WARNINGS 

Discontinue use if rash or other evidence of hypersensitivity appears. Use with 
caution or avaid use in patients with history or evidence af thyroid disease. 
PRECAUTIONS 

General: lodides have been reported to cause a flare-upect adolescent acne. 
Children with cystic fibrosis appear to have an exaggerated susceptibility to the 
goitrogenic effect of iodides. 

Dermatitis and other reversible manifestations of iodism have been reported 
with chronic use of inorganic iodides. Although these hae not been reported 
to be a problem clinically with ORGANIDIN, they should 3e kept in mind in 
patients receiving these preparations for prolonged periods. 

Drug interactions: lodides may potentiate the hypothyroid effect of lithium 
and other antithyroid drugs. 

Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal 
studies have been performed with ORGANIDIN, 

Pregnancy: Teratogenic effects: Pregnancy Category% (see 
Contra:ndications). 

Nursing mothers: ORGANIDIN should not be administered to a nursing 
woman. 

ADVERSE REACTIONS 
Reports of gastrointestinal irritation, rash, hypersensitivity., thyroid gland 
enlargement, and acute parotitis have been rare. 
OVERDOSAGE 
Acute overdosage with ORGANID!N has been rare and there have been no 
reports of any serious problems. 
DOSAGE AND ADMINISTRATION 
NOTE: Add Solution to fruit juice or other liquid. One drop Solution equals 
approximately 3 mg ORGANIDIN. 
Adults: Tablets — 2 tablets 4 times a day, with liquid 
Elixir — 1 teaspoonful 4 times a day. 
Solution — 20 drops 4 times a day. 
Children: Up to one-half the adult dosace, based on the child's weight. 


HOW SUPPLIED 

ORGANIDIN is available as: 

Tablets: round, scored, rose-colored tablets, in bottles of 100 {NDC 
0037-4224-40}. 

Elixir: clear amber liquid, in bottles of one pint (NDE 0037-4213-30) and 
one gallon (NDC 0037-4213-40). 

Solution: clear amber liquid, in 30 mL dropper bottles (HDC 0037-4211-10). 


Storage: ORGANIDIN Tablets — Store at controlled room temperature. Protect 
from excessive heat and moisture. 


ORGANIDIN Elixir and Solution — Store at controlled recm temperature. 
Protect from freezing and excessive heat. 


ORGANIDIN Tablets are manufactured by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 

Cranbury, New Jersey 08512 
ORGANIDIN Elixir and Solution are Distrioutec by: 
WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 

Cranbury, New Jersey 08512 


Manufactured by: | 
Denver Chemical (Puerto Rico). Inc. 
Subsidiary of Carter-Wallace, Inc. 
Humacao. Puerto Rico 0056! 
Rev. 1/89 


WALLACE LABORATORIES 
Division of Carter-Wallace, ins. 
P Cranbury. New Jersey 08512 
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